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t  o 

EDMUND  GOODWTN,  M.D. 


Dear  Goodwyn, 

I A  M  not  fo  unreafonable  as  to  re- 
quire you  to  remember  every  thing 
that  paffed  in  our  correfpondence,  or 
in  our  various  converfations  at  Edin- 
burgh and  at  London,  upon  a  fubje(ftj| 
which  three  or  four  years  ago,  and  in- 
deed both  at  an  earlier  and  later  pe- 
riod, much  employed  your  thoughts. 
You  may  however  poflibly  recolledt 
your  offer  to  beftow  upon  a  letter  of  mine 
the  honour  of  annexing  it  to  a  certain 
treatife*  on  the  leading  vital  func- 
tion of  fuperior  animals :  neither  can 

*  The  Connexion  of  Life  with  Refpiratlon.  By  Edmund 
GobJwyn,  M.  D,  1788. 

A  you 
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you  furely,  any  more  than  myfelf,  have 
forgotten  (for  from  whofe  memory  are 
difappointments  fo  foon  effaced  ?)  how, 
though  in  compliance  with  my  wifhes, 
ft'nd  to  encourage  my  defign,  you  ven- 
tured to  tranfmit  your  correded  manu- 
fcript  to  Oxford,  accident  totally  de- 
prived me  of  the  advantage  intended 
me  by  your  kindnefs :  for  between  my 
abfence,  and  the  negligence  of  thofe 
through  whofe  hands  it  pafTed,  I  never 
received  it,  and,  what  would  have  been 
of  much  vvorfc  confequence,  it  had 
very  nearly  been  loft. 

Having  thus  been  defrauded  of  the 
benefit  of  fuch  an  invitation  to  ftate 
more  fully  and  explicitly  what  I  had 
dropped  in  the  loofenefs  of  converfatiqn, 
and  what  you,  1  fufpeci,  did  not  more 
than  half  believe,  I  deferred  the  execu- 
tion of  my  purpofe  to  a  difliant  and  in- 
definite day ;  my  thoughts  were  diverted 
into  other  channels,  and  a  doubt  arofe, 
no  ill-timed  doubt  perhaps,  how  far  my 
elucidation  of  an  obfcure  but  memora- 
ble 
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ble  paflage  in  the  Hiftbry  of  Science 
would  be  of  fuch  importance  as  defervc 
feparate  publication,  and  fo  my  inten- 
tion became  fainter  and  fainter,  and 
was  in  a  fair  way  to  be  laid  afide  foe 
ever. 

Opportunity,  however,  the  power 
that  prompts  fo  many  adtions  of  man, 
has  unexpectedly  revived  it.  Hitherto, 
though  I  had  often  tried  to  procure  for 
my(d[  the  Colledion  of  Mayow's  trea- 
tifes  *,  I  had  only  feen  it  in  our  Public 
Library,  where  the  Daemon  of  Froft, 
in  league  with  fuch  jealous  regulations 
as  the  mature  experience  of  Gottingen 
and  Edinburgh  has  fhewn  to  be  unne- 
ceflary  to  the  prefervation  of  books, 
deprives  us  of  a  great  part  of  the  be- 
nefit it  might  afford,  if  our  ftatutes 
a  little  lefs  refembled,  in  the  moft  abo- 
minable quality  incident  to  human  in- 

*  TraSatus  quinque  Mcdico-phyfici.  Studio  JohannI* 
Mayow,  L  L  D.  ct  Medici;  nccnon  Coll.  Omn.  Aniili.  in 
Univ.  Oxon.  Socii.  Oxon.  1674.  Copies,  I  have  been  told, 
though  of  another  edition,  are  more  common  abroad.  I 
could  never  find  the  ori^JBal  edition  of  the  fecond  treatlfoi. 
Sec  pelow,  p.  xxx. 

ftjtutions, 
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ftitutions,  the  laws  of  the  Medes  and 
Perlians.  At  laft,  however,  I  had  the 
good  fortune  to  meet  with  a  copy  in 
private  hands,  and  to  be  permitted  to 
carry  it  away  with  me,  and  to  keep  it 
as  long  as  I  fhould  defire.  And  now, 
as  I  again  turned  over  the  leaves,  and 
mufed  at  leifure  over  their  extraordinary 
contents,  my  former  fentiments,  thofe 
fentiments  by  which  I  was  firft  led  to 
think  of  introducing  to  you  modern 
philofophers,  an  elder  brother  fcarce 
more  refpedlable  than  unknown,  were 
renewed  with  undiminiQied  force;  and 
an  additional  circumftance  gave  frefh 
ftrength  to  my  purpofe. 

,  For  in  the  mean  time  I  had  not 
failed  to  talk  to  others  as  to  you,  and 
in  perhaps  flill  ftronger  terms.  I  had 
even  ventured  publicly  to  beflow 
upon  an  author,  of  whom  hardly 
any  body  had  heard,  commendations 
thought  ftrongly  to  favour  of  extrava- 
gance and  enthuflafm.  They,  however, 
had  the  effect  of  fpreading  a  little  the 
i^'  knowledge 
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knowledge  of  his  name,  and  in  fome 
meafure  of  his  writings ;  and  fhould 
thefe  make  upon  readers  in  general  the 
fame  impre/Iion  as  they  have  lately 
made  upon  fome,  whofe  opinion  may 
well  pafs  for  a  very  favourable  omen, 
then  due  honours  will  at  laft  be  paid 
to  the  genius  of  Mayow,  and  per- 
haps a  fid,e  glance  of  approbation  may 
occalionally  be  cafh  upon  the  defign 
of  refcuing  from  oblivion  his  long-loft 
memory.  Should  I  afk  you,  who  of 
all  your  acquaintance  is  the  perfon 
leaft  likely  to  be  overtaken  by  fur- 
prize,  you  would,  I  think,  name  a 
certain  Northern  Profeffor  to  whom  you 
and  I  may  have  our  obligations ;  and 
every  one  who  has  the  good  fortune  to 
know  him,  muft  concur  with  you  in 
opinion :  Yet,  at  fight  of  the  annexed 
reprefentation  of  Mayow's  pneumatic 
apparatus,  this  fedate  philofopher  lifted 
up  his  hands  in  compleat  aftonilhment. 
I  could  mention  other  inftances  equal- 
ly in  point ;  but  when  the  evidence,  as 
in  the  prefent  cafe,  is  full  and  diredt  as 

A  3  the 
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the  teftimpny  of  the  fenfes,  we  feldor^ 
pay  our  own  powers  of  perception  fo 
ill  a  compliment  as  to  go  to  others  ii\ 
fearch  of  confirmation.  I  cannot,  there- 
fore fay  that  my  own  convidlion  ha$ 
been,  greatly  flrengtheped  by  this  cpin- 
cidence.  I  own  however  that  it 
agreeable  and  flattering;  and  perhaps 
has  given  my  induftry  that  ipur  which 
it  fo  often  needs. 

But  it  is  not  with  indolence  alone  that; 
I  have  had  to  contend  :  it  has  alfo  been 
neceflary  to  prevail  over  prudence,  and 
the  vidlory  has  not  been  accompHfhed 
without  a  ftruggle.  For  befides  the 
rifque  encountered  by  aU  who  expofe 
themfelves  to  general  cenfure,  there 
are,  I  am  apprehenfive,  feveral ,  cir- 
cumftances  that  aggravate  the  impru- 
dence of  the  ftep  1  am  abput  to  take. 

Mayow  himfelf  certainly  will  not 
reward  the  flattery  or  praife  which  he 
can  no  longer  hear.  What  pity,  that 
he  fbould  have  left  behind  him  no 

pofterity 
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poflerity  whofe  bounty  may  fill  the 
hand  that  draws  aiide  the  veil  which 
time  and  chance  have  thrown  over  the 
glory  of  their  anceftor!  In  this  penury 
of  natural  patronage  who  would  no^ 
have  looked  out  for  a  Peer  at  leaft,  con-» 
nedted  by  a  common  college  or  fomc 
imaginary  tie  with  the  philofophical  hero 
whofe  memory  he  was  endeavouring  to 
revive  ?  Inftead  of  this,  behold  in  the 
very  fpot  confecrated  to  dedication  a 
plain  and  familiar  letter  to  a  perfon  who 
has  none  of  thofe  things  to  beftow,  af-r 
ter  which  we  writers  fo  hunger  and  fo 
thirft.  If  there  be  in  all  this  a  veftige 
of  prudence  I  would  gladly  know,  what 
you  call  inconfiderate  and  thought- 
kfs? 

Still,  I  fear,  there  may  be  worfe  be- 
hind. Mine  is  not  by  many  the  firft 
attempt  to  refer  modern  advances  in 
fcience  to  an  earlier  date.  Numbers  be- 
fore me  have  repeated  that  there  is  no- 
thing new  under  the  Sun,  and  I  for 
one  have  generally  heard  the  exclama- 
tion with  inattention  or  contempt. — 

Sometimes 
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Sometimes  1  have  fancied  I  perceived 
nervelefs  Ingenuity  ftraining  in  vain  tq 
pile  up  mountains  of  paradox  ;  fome- 
times  it  has  been  Ofteritation  difplaying 
a  mouldy  ftore  of  captious  and  quib- 
bling erudition,  and  fometimes,  |  am 
afraid,  Malice,  in  the  fpirit  of  Macbeth's 
Weird  Sifters,  employing  her  fpells  and 
incantations  to  blaft  living  reputation. 

Here  excufe  me  for  a  moment;  for 
I  am  violently  tempted  to  ftep  afide ; 
you,  I  truft,  will  admit  the  force  of  the 
temptation  ;  it  is  to  gather  an  anecdote; 
the  bye- path  that  leads  to  it  vi^ill  im- 
mediately return  into  the  main  road.  I 
once  happened  to  meet  v^^ith  the  perfon 
who  for  five  and  twenty  years  had  been 
Voltaire's  amanuenfis ;  1  would  tell  you 
his  name  ;  but  alas !  I  begin  to  find 
that  names  and  numbers  too  eafily  flide 
out  of  my  memory.  He  fhewed  me 
a  book  that  h^  belonged  to  his  em- 
ployer :  I  thought  it  a  great  curiofity ; 
not  that  I  fhould  value  a  book  a  rufh 
the  more,  had  it  merely  belonged  to  a 
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greater  than  Voltaire;  but  in  this  book 
might  be  feen  fomething  of  the  method 
by  which  a  writer  of  genius  prepared 
himfelf  for  the  exercife  of  his  art.  The 
margin  was  crouded  with  remarks  all 
lively  and  keen  (fuch  was  the  nature  of 
the  man)  moft  of  them  pertinent. — 
Slight  as  he  may  often  have  been  found 
in  his  enquiries  as  he  was  fometimes 
fufficiently  malicious  in  his  difpolition, 
— in  fhort  a  moral  and  intelledlual  cha- 
rader  chequered  with  light  and  fhade — 
I  faw  not  here  a  trace  of  that  pidure 
which  we  are  fo  apt  to  fummon  before 
us ;  of  the  fuperficial  Frenchman  mif- 
underftanding  in  his  hafle  what  flood 
diftindtly  in  print  before  him,  and  in 
the  fermentation  of  fancy  fubftituting 
fentiments  quite  foreign  to  thofe  of  the 
author.  On  the  contrary  he  read  with 
his  thoughts  colledled  and  his  atten- 
tion rivetted  ;  nothing  inconfiftent  or 
inconclufive  feemed  to  efcape  him  ^ 
and  he  condenfed  many  obfervations 
into  a  line,  which  had  there  been  fpace, 
he  might  reafonably  have  fpread  over  a 
page. 

Among 
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Among  thefe  I  was  much  ilruck  with 
one  at  the  time,  and  it  now  returns 
upon  me  with  double  force. 

It  fo  happened  that  thofe  phaenomena 
of  literature,  on  which  I  have  jufl:  been 
beftowing  a  few  metaphors,  the  clalli- 
cal  or  antiquarian  bigots  who  have  laid 
out  their  learning  in  ejfiForts  to  adorn 
the  hoary  head  of  antiquity  with  the 
laurels  of  modern  merit,  came  acrofs 
the  author's  imagination ;  and  from 
among  them  one  of  the  moft  liberal 
—  I  mean  to  the  dead — was  quoted 
as  advancing  that  certain  recent  theo* 
lies  were  known  to  the  antients.  "  Non*' 
exclaims   the  farcaftic  commentator, 

il  ne  le  croit  pas  lui-meme  :  il  V  a 
feulement  imprime.*' 

Whether  this  ftridlure  be  jufl  or  only 
fhrewd,  you,  if  you  will  take  the 
trouble  of  comparing  it  with  your  ex- 
perience and  obfervation,  fhall  judge 
for  yourfelf.  I  fhould  very  folemnly 
proteft  againll:  its  application,  if  the 
reader's  fentence  were  to  be  regulated 
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\by  rny  proteftations  and  not  by  the 
I  evidence  which  1  (hall  produce.  1  can 
i  indeed  conceive  that  it  may  be  flattef- 
ijng  enough  to  look  down  from  the 
high  watch-tower  of  wifdoni. — r 

r^-r —  Sapientum  templa  ferena. 
Pefpicere  unde  queas  alios  paifimc^iie  yidcK 
.  Errantes   

■  And  I  might  perhaps  be  mifchievous 
tpr  frolicfome  enough,  but  I  own  I 

ivant  the  courage  to  attempt  to  fend, 
.  like  April  fools,  in  queft  of  an  Utopian 

wonder,  fo  much  gravity  and  deco- 
itMTn  is  comprehended  under  the 
Jarge  and  venerable  title  of  the  Public. 

Jokes  like  thefe  could  hardly  be  prac- 
^ifed  with  fafety,  but  upon  inferiors  or 
I  dependants  or  very  familiar  friends. 

Auth0rs  indeed  there  may  have  been 
tpn  fo  fafe  a  footing  with  the  world; 

whofe  affertion  would  pafs  for  proof, 
;^nd  who  might  have  ventured  upon 
j liberties,  but  it  was  firft  neceflary  to 
l)|ave  fftablUh^d  their  credit  by  much 

and 
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and  effedual  fervice  —  need  I  make 
the  application  to  your  correfpondent  ? 

But  when  you  recoiled  how  ftra;'nge- 
ly  difcoverjes  have  been  fometimes  ap- 
propriated; how  Solomon,  Plato,  and 
Father  Paul  have  feverally  been  inveft- 
ed  with  the  honour  which  Harvey 
derives  from  his  inveftigation  of  the 
circuit  of  the  blood,  you  may  be  rea- 
fonably  defirous  to  know  on  what  prin- 
ciples I  would  have  the  merit  of  claim^. 
ants  decided.  If  by  a  loofe  exprefllon, 
which  he  who  ufedir,  in  all  likelihood,, 
threw  out  at  random,  and  which  im^ 
preffed  no  idea  upon  the  under  {landing 
of  his  contemporaries,  then  the  fooner 
you  contrivers  of  difficult  and  decifive 
experiments  put  ^  ,ftop  to  your  r?r 
fearches,  the  lefs  you  will  lofe.  of  your 
labour :  In  felf-rdefenee,  therefore,  and. 
left  we  be  degraded  into  mere  inter-, 
prefers  of  myfticifm  and  nonfeufe,  it 
will  be  necelfary  to  deal  ftridlly  wjth 
thefe  pretenfigns  of  antiquity.  I  know 
indeed  that  the  glance  of  genius  hgs. 

no\Y  and  then  anticipated  the  tardy 

refult 


(    xiu  ) 


refult  of  inveftigation  :  and  I  acknow-* 
ledge  both  the  merit  and  utility  of  fuch 
happy  conjedtures.    They  are,  as  Hal- 
ler  well  entitles  them,  "fcintill^e  ad  ex- 
perimenta  pr^elucentes",  fparks  fuch  as 
kindle  the  light  of  experiment :  yet 
how  little  do  they  detract  from  the 
praife  due  to  thofe  by  whofe  more  per- 
fect labour  the  truth  is  exadtly  defined 
and  firmly  eftablifhed  ?  neither  will  they 
eafily  be  made  by  chance ;  nor  other- 
wife  than  by  firft  clearly  afcertaining 
or  at  leaft  conceiving  extenfive  princi- 
ples, then  rendering  them  familiar  to 
the  mind  by  refledion,  and  laftly  pur- 
fuing  the  clue  of  analogy,  where-ever 
it  leads  from  them. 

In  the  examination  of  fuch  claims 
two  things  at  leaft  require  attention. 
It  fhould  firft  be  enquired  what  has 
been  expreffedj  and  next  what  has  been 
proved,  li  the  proofs  be  not  cogent, 
then  the  honours  due  to  difcovery 
may  be  juftly  denied  ^  and  if  deficient 
proof  be  accompanied  by  ambiguity 
of  expreflion,  may  w^  not  lay  it  down 

as 
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as  highly  probable  that  the  paflage  bears 
fome  other  meaning  than  that  which 
coincides  with  the  modern  opinion  ? 
for  to  divine  the  fecrets  of  Nature  is 
by  no  means  a  charaderiftic  of  man  j 
and  very  often  we  are  acquainted  with 
diftant  fadls  amounting  to  the  proof  of 
a  propofition,  before  we  draw  them  to- 
gether and  make  the  inference. 

Upon  the  whole  I  fliould  be  afhamed 
to  ftand  up  in  fupport  of  any  one  who 
fiiould  fhrink  from  the  teft  of  Pitcairne 
and  Haller :  "  non  eum  verum  invento- 
rem  efTe  cui  vaga  aKqua  cogitatio  elapla 
eft,  in  nullo  fundata  experimento,  fed 
eum  omnino  earn  laudem  mereri  qui  ve- 
rum ex  fuis  fontibus  per  fua  pericula 
fuafque  meditationes  eruerit  et  adeo  fir- 
mis  rationibus  ftabiliveric  ut  veri  cu- 
pidos  convincant*'*. 

If  therefore  Mayow  has  not  clearly 
expreffed  his  opinions,  if  he  ufes  fuch 
ambiguous  terms  as  require  the  aflift- 
ance  of  modern  difcoveries  to  interpret 

*  Elcm.  Phyfiologia,  I.  p.  247. 

-  them 
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them,  if  his  experiments  do  not  af^ 
ford  decifive  evidence,  if  he  has  not 
deduced  the  confequences  of  his  prin- 
ciples, then  I  am  wilHng  that  the  credit 
of  one,  who  difcovered  far  and  that  by 
the  light  of  his  own  genius,  fhould  be 
withheld  from  him  in  as  much  as  he  has 
failed  in  any  of  thefe  requifites.  I  can 
juft  conceive  it  poflible  that  a  fingle 
important  difcovery  may  be  made  with- 
out much  fagacity:  an  undifcerning 
eye  may  perhaps  by  chance  be  fo  placed 
as  to  be  aware  of  the  manner  in  which 
nature  performs  fome  one  of  her  hid- 
den operations;  but  he  who  fliall  fur- 
prize  her  often,  muft  be  allowed 
to  have  the  difcerning  eye,  and  to 
know  where  the  proper  point  of  view 
is  to  be  found. 

Then  if  we  wifh  to  make  an  eftimatc 
of  merit,  we  muft  compare  circumftan- 
ces,  and  above  every  thing  confider 
the  imitative  genius  of  man ;  for  expe- 
rience evinces  that  whatever  we  are 
capable  of  performing  from  the  groffeft 
inechanical  apphcation  of  the  hand 

to 
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to  the  moft  refined  operation  of  th€  ■ 
intel!e6l  lofes  half  its  difficulty  when 
we  have  once  a  pattern  before  us.  It 
is  not  much  that  modern  verfifyers  are 
imoothcr  than  of  old  ;  it  is  not  much 
that  modern  experiments  are  more  con- 
clufive,  and  modern  reafoning  more 
juftly  drawn  out  from  them,  for  there 
ftand  the  living  examples  full  in  ouf 
view ;  and  we  have  only  the  eafier  tafk 
of  expreflmg  them  by  a  refembling 
imitation.  But  let  any  one  fliew  me  • 
where  Mayow  might  find  formulas  rea* 
dy  to  his  hands  by  which  he  could  re^ 
gulate  his  fads  and  his  reafonings;  a 
fet  of  experiments  bearing  fo  diredly 
on  the  point  at  which  he  aimed  ;  or  a 
chain  of  confequences  deduced  with 
fagacity  equally  enlightened,  and  fo 
much  patience  of  thought.  Confider 
only  the  quantity  or  mafs  of  truth 
which  he  furely  detedled  "  per  fua  peri^ 
cula  fuafque  meditationes  "  and  then 
name  among  his  predeceflbrs  or  con- 
temporaries,— I  had  almofl:  rafhly  ad-  ; 
ded — or  his  fucceflbrs,  a  rival  fitted  to  | 

contend  \ 
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' contend  with  him  for  the  palm  of  philo- 
Tophy.  But  when  you  attend  to  its  qua- 
lity, you  will  fee  that  he  anticipated 
the  difcoveries  of  fucceeding  ages,  and 
was  fcarce  fubjedl  to  the  laws  by  which 
other  minds  are  regulated  in  their  re- 
fearches  into  nature  ;  for  experience 
(hews,  and  it  is  agreeable  to  what  we 
know  of  the  human  underftanding, 
that  our  acquaintance  with  the  mate- 
rial world  proceeds  in  a  regular  train ; 
and  that  before  we  can  arrive  at  a  given 
difcovery,  a  certain  fum  of  prepara- 
tory knowledge  muft  be  accumulated. 
Thus  you  yourfelf,  when  fpeaking  of 
one  of  thofe  points  which  Mayow  has 
moft  happily  illuftrated,  obferve  that 
"  the  refpiration  of  animals  has  long 
been  a  difGcult  point  in  Phyfiology,  and 
ho  fatisfadory  folution  could  be  given 
of  it  whilfl:  Chymiftry  continued  in 
an  uncultivated  ftate  :  the  general  fads 
were  indeed  attended  to  and  conjec- 
tures propofed  to  explain  them  * ;  but 

•  "  Sir  I.  Newton  imagined  tliat  the  atmofpheric  air  miglit 
communicate  an  acid  vapour  to  the  blood  of  the  lungs,  which^ 

cj  B  as 


(  xviii  ) 

as  long  as  conjedure  only  was  ufed, 
doubt  and  uncertainty  remained. 

Within  thefe  few  years  the  know- 
ledge of  Chymiftry  has  been  much 
improved,  and  experiments  have  been 
applied  to  refpiration  with  confidera- 
ble  effect ;  new  fadls  have  been  difco- 
vcred,  extraordinary  phaenomena  ex- 
plained, and  confiderable  difficulties 
removed  f." 

The  accidental  appearance  of  a  great 
genius  may  indeed  haften  the  pace  of 
philofophy,  yet  is  its  fate  independent  of 
individuals ;  Had  Newton  never  ex- 
ifted,  is  it  pofTible,  think  you,  that  aftro- 
nomy  fhould  have  refted  where  he  took 
it  up ;  would  not  rather  twenty  fuc- 
cefTive  Keplers  have  divided  among 
them  the  labour  of  the  Heavens  ? 

Newton's  difcoveries  concerning  light, 
I  cannot  help  fancying,  ftand  in  the 
fame  predicament  with  Mayow's  on  air : 

V(as  ncccflary  to  keep  up  the  aftion  of  the  heart.  Optics, 
^P.  35'" 

\  Conncjiion  of  life,  &c.    Iniroduftion,  p.  S. 

to 
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to  me  both  exhibit  themfelves  as  the 
greateft  deviations,  prefented  by  the 
whole  hiftory  of  Science,  from  the  or- 
dinary and  natural  progrefs  of  know- 
ledge ;  they  would  undoubtedly  (we 
fee  that  it  has  actually  happened  in 
the  one  cafe)  they  would  undoubt- 
edly have  been  fometime  made,  but 
not  till  a  century  or  two  had  improved 
the  talent  both  of  obfervation  and  of 
refledion;  though  our  two  illuftrious 
countrymen,  like  the  Progenitor  of 
mankind  when  the  Archangel  had 
purged  his  fight 

"  with  euphrafy  and  rue" 
^vere,  by  a  peculiar  privilege,  admitted 
to  the  view  of  Icenes  referved  for  a  dif- 
tant  pofterity. 

The  writings  of  Defcartes,  indeed, 
fo  much  ftudied  in  that  age,  might  ex- 
cite Newton  to  inveftigate  the  nature  of 
light.  What  determined  Mayow  to  his 
particular  refearches  ?  not,  I  think,  the 
experiments  of  Boyle,  fo  much  as  thofe 
of  TorricelH  ;  after  them  the  ftudy  of 
air  languifhed,  and  has  only  been  fully 
revived  of  late. 

B  2  Is 
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Is  not  the  general  order  of  difcovery 
influenced  by  at  leaft  two  great  prin- 
ciples ?  If  invention  is  fharpened  by  ne- 
cellity,  will  not,  in  the  firft  place,  thofe 
qualities  of  objcds  be  moft  likely  to 
come  fooneft  forward  to  our  notice  in 
which  we  are  moft  interefted  ?  but,  fe- 
condly,  the  fulfilment  of  our  wants  and 
wifhes  muft  be  regulated  by  our  powers; 
hence  we  fliall  be  apt  to  meet  with  the 
firft  fuccefs  in  the  eafieft  enquiries,  or, 
to  exprefs  myfelf  with  fomewhat  greater 
precifion,  in  thofe  where  efFedls  arc  moft 
apparent  to  the  fenfes.    I  ftiall  not  pre- 
fume  to  decide  which  of  the  two  great 
branches  of  Natural  Philofophy  con- 
tributes moft  to  the  ufe  and  ornament 
of  life  ;  but  I  think  it  natural  that  the 
mechanical  department,  where  palpable 
maftTes  of  matter  are  brought  into  action, 
and  motion  is  vifible  in  its  progrefs, 
fhould  fooner  advance  towards  perfec- 
tion than  the  chemical,  where  eft'edli 
are  produced  by  the  infenfible  move- 
ments of  imperceptible  particles.  It 
feems  therefore  to  have  its  foundation 

in 
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in  the  order  of  things  that  the  phiJo- 
fophers  of  the  preceding  age  fhould 
have  been  employed  chiefly  by  Aftro- 
nomy  and  Mechanics,  and  thofe  of  the 
prefent  by  Chemiftry.  Yet  if  the  rule 
be  at  all  juft,  what  a  violent  exception 
- — fuffer  me  to  repeat  it— have  we  iri 
the  inflance  of  Mayow,  who  filently 
and  unperceived  in  the  obfcurity  of  the 
laft  century,  difcovered,  if  not  the  whole 
fum  and  fubftance,  yet  certainly  many 
of  thofe  fplendid  truths  which  adorn 
the  writings  of  Prieftley,  Scheele,  La- 
voifier,  Crawford,  Goodwyn,  and  other 
philofophers  of  this  day  ? 

He  threw  away  with  fcorn  the  vague 
ideas  annexed  by  the  old  chymifts  to 
the  terms  fulphur,  mercury,  &c.  He 
has  clearly  prefented  the  notion  of 
phlogifton,  which  rendered  the  name 
of  Stahl  fo  celebrated.  He  perceived 
the  adlion  of  dephlogifticated  air  in  al- 
moft  all  the  wide  extent  of  its  influ- 
ence ;  he  was  acquainted  with  the  com- 
polition  of  the  atmofphere,  a^id  con-# 

B  3  trived 
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trived  to  make  the  mixture  of  nitrous 
andatmofpherical  air.  He  was  well  aware 
of  the  caufe  of  the  increafe  of  weight  in 
metallic  calces,  and  diftindly  afferted 
that  certain  bafes  are  rendered  acid  by 
the  acceflion  of  nitro-atmofpherical  par- 
ticles, or  what  has  lince  been  denomi- 
nated the  acidifying  principle.  He  dif- 
covered  the  method  of  producing  fac- 
titious gas,  and  obferved  its  permanent 
elafticity ;  and  what  is  ftill  more  ftrange, 
he  invented  the  nice  art  of  transferring 
it  from  veffel  to  veffel.  The  dodrine 
of  refpiration  is  all  his  own.  He  has 
carried  on  his  inveftigation  of  this  func- 
tion from  the  diminution  of  the  air  by 
the  breathing  of  animals  (as  well  as  the 
burning  of  bodies)  to  the  change  ic 
produces  in  the  blood  during  its  paffage 
through  the  lungs  and  the  ufc  of  the 
placenta.  But  the  number  and  extent 
of  his  difcoveries  will  befl:  appear  from 
the  following  analylis.  It  would  how- 
ever be  uncandid  and  foolifh  not  to 
acknowledge  that  he  too  has  paid  the 
tribute  of  error,  which,  according  to 

S?nac'$ 
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Senac's  expreffion,  is  ftill  due  from  hu- 
man imperfedlion.  His  mind,  as  ufu- 
ally  happens  from  the  impulfe  of  new 
difcoveries,  was  tranfported  too  far  in 
its  ardour ;  and  he  has  extended  his 
principles  beyond  the  bounds  of  truth. 
But  let  us  remember  that  the  philofo- 
pher  who  opened  to  the  view  of  modern 
times  the  operations  of  that  very  clafs 
of  agents,  which  Mayow  in  vain  pointed 
out  to  his  contemporaries,  once  imagined 
that  metals  in  their  ftate  of  calx  might 
become  heavier  from  acquiring  fixed  air. 
Bat  does  an  erroneous  conjedure  take 
away  from*  the  general  merit  or  the  force 
of  his  proof  where  it  compleatly  afcer- 
tains  the  properties  of  this  elaftic  fluid  ? 
Though  Mayow  imputed  thunder  and 
lightning  to  his  powerful  principle,  the 
experimental  evidence  of  its  real  efFedls 
fhould  certainly  not  be  thought  to  fuf- 
fer  from  that  miftake.  The  caufe  of 
each  miftake  fcarce  requires  to  be  told. 
Nature,  we  now  know,  employs  dif- 
ferent elaftic  fluids  to  execute  many  o£ 
her  purpofes  3  but  how,  unlefs  we  ex- 
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peA  an  individual  to  find  out  every 
thing  at  once,  can  we  wonder,  if  upon 
the  firft  difcovery  of  one  of  the  moft 
powerful  of  thefe  agents,  the  fphere  of 
its  dominion  fliould  be  too  widely 
exended,  while  the  claims  of  its  rivals 
are  yet  unknown  ?  But  I  will  inter- 
fere no  further  with  the  reader's  fpecu- 
lations  upon  the  mixture  of  truth  and 
error,  which  the  pages  of  Mayow  may 
contain.  The  following  table  of  con- 
tents will  render  any  obfervations  of  mine 
fupeifluous ;  ic  is  a  clofe  tranflation 
from  the  original,  except  in  one  or  two 
places,  where,  for  the  fake  of  perfpicu- 
ity,  I  have  exchanged  the  notices  of  the 
index  for  the  fuller  exprelTions  of  the 
text.  It  may  be  confidered  as  a  faith- 
ful map  of  the  author's  opinions ;  and 
will  ferve  to  fhew  not  only  where  but 
bow  he  was  mifled  ;  I  prefume  at  leaft, 
that  by  the  help  of  this  table,  and  the 
fubjoined  analyfis,  any  one  acquainted 
with  the  outlines  of  Chemiflry  may 
perceive  the  progrefs  by  which  his  opi- 
nions 
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nions  fucceflively  ramified  from  the 
trunk  of  his  principles. 

In  this  analyfis  the  chemical  do6li  ines 
of  the  author  have  been  my  objedl. 
The  Colledlion  of  Tracts  is  divided  by 
himfelf  into  two  parts,  of  v^hich  the 
latter  contains  two  eflays ;  one  on  muf- 
Gular  motion,  and  one  on  the  rickets : 
It  feems  as  if  the  three  eflays  of  the 
former  part  were  thofe,  to  which  he  ra- 
ther chofe  to  entruft  his  reputation,  or 
which  he  at  leaft  regarded  with  moft  af- 
fedion ;  fince  in  his  dedication  he  brings 
them  forward  to  the  notice  of  his  pa- 
tron, with  the  confidence  of  a  man  who 
feels  how  much  he  has  enriched  philo^ 
fophy.  "  Thefe  exercifes,"  fays  he, 
"  will,  I  flatter  myfelf,  fuggeft  reflec- 
tions capable  of  filling  up  a  few  hours 
of  leifure  ufefully  and  agreeably.  In 
the  eflTay  on  refpiration,  the  whole  ma- 
chinery of  the  thorax  is  taken  to  pieces 
and  the  caufe  of  many  effeds  explained 
from  anatomical  experiments :  and  what 
I  have  written  of  nitre,  pervades  almofl: 

tl»e 
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the  whole  of  nature,  and  explains  many 
abftrufe  things,  upon  which  of  the  in- 
numerable crowd  of  writers  fcarce  any- 
one has  ventured  to  touch :  and  though 
fome  other  points  have  been  treated 
alfo  by  other  authors,  yet  have  they  been 
left  in  obfcurity."  Perhaps,  however, 
he  thought  the  two  laft  effays  more 
confined  by  their  fubjeft  to  a  particular 
pro{effion,  and  therefore  lefs  likely  to 
engage  the  attention  of  Coventry.  They 
do  not  fall  within  my  defign,  but  in 
order  to  fatisfy  the  reader's  curiofity,  I 
have  haftily  run  over  their  contents. 

In  extrading  and  abridging  thofe 
parts  of  the  three  firft  treatifes  that  re- 
late to  Chemiftry,  I  have  aimed  at  pre- 
fenting  the  author's  opinions  juft  as  he 
conceived  them.  During  the  perform- 
ance of  this  tafk  it  was  fome  relief 
to  interfperfe  a  few  reflexions,  fuch  as 
arofe  without  enquiry  or  pre-medita- 
tion ;  may  the  reader  derive  equal 
refrefhment  from  them  1  The  experi- 
mentSy  by  which  the  author's  merit 

muft 
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muft  principally  be  decided,  are  related 
at  length  in  his  own  terms.  They  are 
far  from  numerous ;  yet  do  they  not 
afford  full  proof  of  the  inferences  ;  and 
what  more  can  we  defire?  Heie  I 
think  we  have  evidence  of  fuperior  la- 
gacity  that  cannot  be  controverted ;  for 
the  talent  of  contriving  an  experimen- 
tum  crucis,  of  making  the  powers  of 
bodies  exert  themfelves  in  fuch  a  man- 
ner as  to  exclude  all  hypothefes  but 
one,  will  be  found  very  fparingly  di- 
ftributed  among  the  experimenters  of 
^very  age. 

He  who  difcovers  new  things,  necef- 
farily  brings  upon  himfelf  the  taik  of 
inventing  new  names :  a  tafk  which  the 
experience  of  our  own  times  has  abun- 
dantly iliewn  not  to  be  eafy  :  yet  in 
the  language  of  Mayow,  who  deno- 
minates fubftances  from  fome  of  their 
properties,  there  is  nothing  obfcure,  and 
perhaps,  nothing  more  harfh  than  may 
be  found  in  later  writers,  and  is  uni- 
^  verfally  felt  in  new  terms :    He  calls 
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the  great  principle  which  he  has  pur-^ 
fiied  fo  far  through  nature,  by  a  va- 
riety of  titles :  vital  fait,  becaufe  this 
peculiar  kind  of  air  is  neceffary  to  ref- 
piration :  igneous  faltj  becaufe  it  is 
neceffary  to  the  fupport  of  fire ;  the 
term  fait  feems  in  his  time  to  have  been 
very  indefinite  ;  fometimcs  k  is  deno- 
minated fire-air  particles ;  and  in  this 
particular,  the  coincidence  between  the 
terms  of  two  great  Chemifts  of  difi'er- 
ent  ages,  Scheele  and  Mayow,  is  re- 
markable ;  for  it  is  to  be  obferved,  that 
in  Scheele's  original  treatife  on  Air  and 
Fire,  there  is  no  foundation  for  the 
vague  poetical  term  empyreal^  which 
has  been  introduced  among  fo  many 
other  mi ftakes  in  the  Englilh  tranfiation. 
The  author^  bearing  in  mind  one  of  its 
moft  remarkable  quahties,  and  taking 
advantage  of  a  language  more  flexible 
perhaps  than  any  other  to  ap])ly  itfelf 
to  new  conceptions  of  the  mind,  com- 
pounded, as  Mayow  had  done  before 
him,  the  precife  term,  feuer-liift^  fire- 
air  :  nitro-atmofpherical,  nitro  aerial  fpi- 
1  lit, 
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rif,  or  particles,  is  another  name  frc* 
quently  ufed  as  fynonymous  with  the 
preceding,  and  fiifficiently  expreflive  of 
a  principle  common  both  to  nitre  and 
the  atmofphere. 

Notwithftanding  the  length  to  which 
this  letter  has  been  protracted,  you,  I 
truft,  and  every  reader,  will  yet  have  a 
little  attention  left  for  the  particulars  of 
Mayow's  life,  as  far  as  they  can  be  col- 
lected,  and  a  few  obfervations  on  the 
fate  of  his  writings^ 

Wood  furnifhes  little  elfe  befides  a 
few  dates,  and  thefe,  however  fcanty 
they  may  appear,  are  almoft,  I  am 
afraid,  all  the  memorials  that  remain. 

"John  Mayow,"  he  informs  us,  "  de- 
fcended  from  a  genteel  family  of  his 
name,  living  at  Bree,  in  Cornwall,  was 
born  in  the  parifh  of  St.  Dunftan's  ia 
the  Weft,  in  Fleet-ftreet,  London,  ad- 
mitted a  fcholar  of  Wadham  College, 
the  27th  of  September,  i66x,  aged  16 

years 
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years,  chofe  probationary-fellow  of  All 
Souls  College  foon  after,  upon  the  re- 
commendation of  Henry  Coventry,  Efq. 
one  of  the  Secretaries  of  State,  where, 
though  he  had  a  Legift's  Place,  and 
took  the  degrees  of  Civil  Law,  yet  he 
ftudied  phyfic,  and  became  noted  for 
his  practice  therein,  efpecially  in  the 
fummer-time,  in  the  city  of  Bath,  but 
better  known  by  thefe  books,  which 
fliew  the  pregnancy  of  his  parts. 

De  Refpiratione  Tradt.  i. J 1668. 

De  Rachitide,  Tr.  i.     3  i66g,  Oato;^. 

Of  both  which  tracts  is  a  large  ac- 
count given  in  the  Phil.  Tr.  No.  41, 
p.  803.  an,  1668. 

De  Sale  nitro  et  fpiritu  nitro-aerio. 

De  Refpiratione  fstus  in  Utero  et  ovo. 

De  motu  mufculari  et  fpiritibus  anima- 
libus.  —  Oxoriy  1674,  in  a  large 
quarto. 
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of  thefe  three  laft  (which  were 
'printed  again  with  the  two  firft)  is  a 
large  account  given  in  the  Phil.  Tr.  No. 
JO 5,  p.  I  CI,  &c.  and  all  five  were 
printed  together  at  the  Hague,  1681, 
gvo.  He  paid  his  laft  debt  to  nature 
in  an  apothecary's  houfe,  bearing  the 
iign  of  the  Anchor,  in  York-ftreet,  near 
Covent-Garden,  within  the  liberty  of 
Weftminfter,  (having  been  married  a 
little  before,  not  altogether  to  his  con* 
tent)  in  the  month  of  September,  1679, 
iand  was  buried  in  the  Church  of  St. 
Paul,  Covent-Garden.  *  " 

This  fliort  narrative  fhews,  that  on  ac- 
count either  of  his  patron  or  his  merit, 
fome  favour  was  fhewn  him  at  his 
reception  into  All  Soul's  College.  For 
of  the  forty  fellows  of  that  fociety,  fix- 
teen  are  free  from  the  obligation  of  en- 
tering into  orders,  and  the  offices  of  the 
-college  devolve  oftener  upon  them  in 
the  inverfe  proportion  of  the  numbers. 

*  Wood's  Athene  Oxon.  II.  637.  1722. 
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Th.'s  privilege  is  conferred  by  the  War- 
den, and  thofe,  who  enjoy  it,  are  now 
called  Jurifts,  with  which  I  fuppofe 
Wood's  term  Legijl  to  be  /ynonymous. 

The  comparifon  of  the  dates  fup* 
plied  by  the  Oxford  antiquary  will 
ihew,  that  the  treatife  on  Refpiratioa 
was  publiflied  in  his  twenty-third  year; 
the  treatife  itfelf  fliews,  that  he  had  al- 
ready made  thofe  difcoveries  which  he 
afterwards  related  at  greater  length  in 
the  treatife  that  now  fiands  firfi:  in  the 
colledlion.  Intelledlual  eminence,  if  I 
am  not  much  miftaken,  is  far  more 
early  attainable  in  thofe  things  which 
depend  upon  books  and  the  internal 
workings  of  the  mind,  than  in  the  ob- 
fervation  of  nature.  Is  there  any  other 
inftance  of  one,  who  had  fo  foon  difcover- 
ed  a  fyftem  of  natural  operations  fo  ex-" 
tenftve  and  fo  remote  from  the  common 
apprehenfion  of  his  times  ?  The  Vice- 
Chancellor's  permiffion  for  printing  the 
colledion  of  his  trads  is  dated  July  17^ 
1673,  that  is,  in  his  28th,  or  early  in 
his  29th  year  I 
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I  know  not  whether  there  may  not 
be  perceived  in  the  "  large  account"  of 
ithe  three  latter  treatifes,  in  the  Tranfac- 
tions,  fomething  of  an  attempt  to  exalt' 
Boyle  at  Mayow's  expence ;  an  attempt 
mot  neceffary  to  fupport  the  reputa- 
ttion,  and  furely  altogether  repugnant 
tto  the  mild  and  modeft  difpofition,  of 
tthat  moft  amiable  of  philofophers.~ 
Did  any  fparks,  left  here  by  the  meet- 
ring  of  philofophers,  which  afterwards 
[grew  into  the  Royal  Society,  fire  the 
[genius  of  Mayow  ?  He  certainly  never 
ifigured  among  that  body  ;  as  he  would 
lhave  done  on  his  removal  to  London, 
iif  he  had  not  died  fo  much  too  foon  for 
'Science. 

:  It  may  be  added  from  Jocher*,  that 
f  tthe  Dutch  not  only  reprinted,  but  tranf- 
ijllated  Mayow's  works  foon  after  their 
(j^appearance ;  an  honour  which  they  did 

(if  not  obtain  from  any  other  people. 

i 

*  Gckhrten-  Lexicon.  Art.  Mayow. 
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The  fame  Lexicographer  on  the  au- 
thority, I  believe,  of  Morhof's  Poly-; 
hiftor*,  affirms,  that  in  his  own  age,  his  ■> 
philofophy  found  very  little  approbation. 
So  much  does  the  fortune,  both  of  truth 
itfelf,  and  of  thofe  who  fpeak  it,  depend- 
upon  the  difpofition  of  the  times  in 
which  it  is  fpoken.     His  name,  there-, 
fore,  as  it  never  was  echoed  by  popular 
applaufe,    was  foon  forgotten  among 
men  and  his  memory  obliterated.  In 
the  Biographia  Britannica  there  is  no 
article  appropriated  to  him,  and  what 
perhaps  is  more  extraordinary,  I  think 
he  is  never  mentioned  by  the  biographer 
of  the  other  great  philofopher  of  the 
fame  period  f.    Mr.  Lavoilier,  in  the 
hiftorical  part  of  his  EfTays  pafles  on 

*  I  wilhed  to  fee  the  paflage  in  wliich  this  circumftance  is 
related,  but  alas,  MorhoPs  Mifcellany  is  without  an  index- 
that  principle  which  preferves  fo  many  old  books  from  total 

decay,  and  the  want  of  which  in  fo  many  modern  books  

but  why  Ihould  I  raife  melanciioly  ideas  in  tlie  minds  of  my 
contemporaries  ? 

f  Birch's  life  of  Boyle  prefixed  to  his  works,  and  fepa- 
.I^tely  printed  in  0(fliavo. 


from 
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j    from  Paracelfus  and  Helmont,  to  Boyle 
j    and  Hales  (who  quotes  Mayow's  expe- 
riments on  refpiration  and  combuftion) 
probably  without  fufpeding  the  exift- 
ence  of  fuch  an  author.    From  Hal-: 
ler,  whom  nothing  totally  efcapes,  he 
has   obtained    fome   regard,  though 
that  learned  phyfiologift  had  a  very 
inadequate   idea  of  his  meritir  ..You 
recolledl  that  in  the  catalogue  annexed 
to  the  laft  volume  of  the  Elements  of 
I    Phyfiology,  the  author  has  marked 
I    thofe  books  which  contain  any  thing 
j    original  with  a  fingle  afterifk,  and  thofe 
which  he  entirely  approved  with  two^ 
I    In  this  catalogue,  Mayow's  treatife  on 
refpiration  is  honoured  with  a  fingle  note 
of  approbation,  but  the  Collection  of 
his  works  is  left  undiflinguifhed  from 
the  herd  of  books  manufactured  by  the 
pen  or  the  fciffars  alone.    In  the  body 
of  that  great  work,  he  is  occafionally. 
quoted,  and  once  at  lead:  with  honour  : 
thus,       aer  imprimis  elaterem  fuum 
amittit  per  ipfam  refpirationem  anima-. 
lis.     Primus  id   obfervavic  Johannes 
C  2  Mayow. 
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Mayow*."  He  is  alfo  mentioned  as 
the  firft  modern  who  fuppofed  the  of- 
fice of  the  placenta  to  be  the  fame  as  that 
of  the  lungs,  for  to  Hippocrates  this  no- 
tion is  likewife  attributed.  How  far  what 
is  faid  of  Mayow,  in  the  Englifh  tranf- 
lation  of  Scheele's  Efiay  on  Air  and 
Fire,  has  been  effed:ual  in  diredling 
the  public  curiofity  towards  his  works, 
I  can  fcarce  tell,  but  I  do  not  myfelf 
know  any  perfon  who  was  led  to  feek 
them  by  that  recommendation,  if  re- 
commendation it  may  be  called,  that 
degrades  an  experimental  inveftigation  to 
obfcure  hints.  "  John  Mayow,"  we  are 
told,  in  his  Opera  Omnia,  8cc.  Hague, 
1 68 1,  has  already  given  fome  obfcure 
hints  about  that  part  of  our  common 
atmofpherical  air,  which  properly  fpeak- 
ing,  is  the  moft  proper"  (properly  /peak- 
ing^ is  it  not  the  only  proper  f)  "  for 
refpiration,  or  in  which  the  flame 
of  a  candle  will  burn  longer  than  in 
the  fame  bulk  of  our  mixed  common 
air."  Mayow  pre- 

»  Elem.  Phyf..  III.  206, 

tends' ' 
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tends  "  ( he  'pretends  no  fuch  thing)  "  that 
fome  falt-petre,  or  even  aerial  Ipirit  of 
nitre,  flies  about  in  the  air,  which  when 
breathed,  enters  the  lungs,  and  yields 
in  the  human  body  the  animal  fpirits 
and  heat,  which  it  communicates  to  the 
mafs  of  blood.  By  refpiration  the  air 
lofes  that  elafticity  which  it  had  ob- 
tained from  that  kind  of  nitre,  which 
he  fuppofes  in  common  air. — -This  de- 
phlogifticated  air,  though ,  very  ob- 
fcurely,  ieems  to  be  hinted  at  in  the 
DiJ.  de  Sal-nitro  and  alfo  de  refpird- 
tione,  —  The  honour  of  the  difcovery 
of  this  kind  of  air,  is  fo  much  the  pro- 
perty of  Dr.  Prieftley  and  Mr.  Scheele, 
though  neither  knew  of  the  other's 
experiments,  that  there  is  not  the  leaft 
doubt  about  it :  but  is  it  lefs  certain  that 
Mayow  proved  his  theory  in  a  manner 
fo  little  convincing  by  experiments,  that 
he  cannot  have  the  leaft  claim  to  any 
difcovery?  It  is  only  curious  that  a 
Joofe  hint,  thrown  out  at  random,  in 
that  age,  fhould  at  fuch  a  diftance  of 
time,  in  a  new,  more  circumftantial, 
and  ample  manner  be  confirmed  in  a 

C  3  feries 
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feries  of  experiments,  by  two  phflofo- 
phersj  who  certainly  knew  nothing  of 
Mayow*."  Should  it  be  afked,  if  the 
author  of  this  note  had  read  Mayow, 
and  fhould  it  be  replied,  Yes ;  then  let 
it  again  be  afked,  if  he  underftood  him  ; 
will  that  queftion  alfo  be  anfwered  in 
the  affirmative  ?  One  late  writer  on 
Phyfiology,  I  fee,  has  been  fully  aware 
of  the  nature  and  importance  of  Mayow's 
difcoveries.  "Magna  jam  pars  memo- 
rabilium  horum  phcenomenorum,"  fays 
he,  fpeakingof  refpiration,  "quibusnu- 
peris  luflris  et  phylica  de  aeribus  fad:i- 
tiis  difciplina  et  phyfiologia  negotii  ref- 
pirationis  tam  egregie  ditata  et  illuftrata 
eft,  jam  ante  centum  et  quod  excurrit 
annos  innotuit  acutiilimi  ingenii  medico 
Joanni  Mayow,  cujus  de  fal-7titro  et 
fpiritu  nitro  aereo  (quo  nempe  nomine 
dephlogifticatum  aerem  infignivit)  trac- 
tatum,  Oxofi,  1674,  8m  editum,  mag- 
na cum  voluptate  legi  et  relegii-." 

•  Obf.  on  Air  and  Fire.  Note  at  tlie  end  of  the  author's 
preface,  p.  xiU.  * 

f  Blumcnbach  Inftit.  Phyfjologicae,  p.  114.  Goettingje, 

I 
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I  have  now  quoted  latin  more  than 
enough  to  feafon  any  letter,  and  more, 
I  fulpedl,  than  will  abide  the  tefts  of 
claflical  purity :  it  is  ufual,  you  know, 
with  the  philologifts  to  colled  toge- 
ther, and  add  to  the  works  of  the 
author  whom  they  publifh,  (fcarce,  I 
imagine,  for  the  purpofe  of  diminifli- 
ing  the  iize  or  price  of  the  book)  al- 
moft  every  thing  that  others  have  faid 
concerning  him but,  as  I  by  no  means 
wifh  to  fee  this  pradice  introduced  into 
books  of  fcience,  I  {hall  trouble  you 
with  no  more  teftimonies.  I  have  de- 
duced, as  well  as  I  could,  the  hiftory 
of  Mayow's  writings  to  our  own  time. 
Henceforward,  I  flatter  myfelf,  that 
he  will  fhare  the  glory  of  Verulam  and 
Newton,  and  be  named  with  due  refped: 
by  all,  by  thofe  efpecially  who  have  never 
looked  into  his  works ;  and  that  when 
the  enthufiafm  of  an  Engliftiman  fa- 
lutes  his  country,  as 

Magna  parens  frugum  ! — 
Magna  virum ! — 

Mayow 
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Mayow  will  be  ranked  among  the 
noblcft  produdions  of  the  latter  fort. 

Should  any  one  now  enquire,  in  the 
fimplicity  of  his  heart, — for  if  the 
queftion  were  dictated  by  any  other 
fpirit,  I  fliould  bid  the  enquirer  feek 
information  for  himfelf — whether  the 
fum  of  honour,  due  to  the  moderns, 
is  to  be  found  by  fubtradling  the 
fliare  of  Mayow,  let  ^him  be  affured, 
that  the  difcoveries  of  our  times  fet 
out  from  a  different  point,  and  pro- 
ceeded in  a  different  train,  in  perfedl 
ignorance  of  him,  and  therefore  with- 
out any  affiflance  from  him. 

When  I  refumed  the  purpofe  men- 
tioned at  the  beginning  of  this  let- 
ter, I  deftined  the  execution  of  it  to 
be  the  employment  of  a  few  winter 
days,  and  intended  to  oifer  it  as  one 
of  thofe  little  prefents,  to  which  the 
cuftom  of  a  late  feafon  gives  occa- 
fion.  Delay,  however,  I  believe,  and 
enlargement  beyond  the  original  con- 

cention, 
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ception,  are  very  incident  to  authors. 
From  the  delay,  as  I  was  not  impa- 
tient for  publication,  I  have  felt  no 
difappointment ;  but  I  wifli^  too  late, 
that  I  had  confined  my  account  within 
a  narrower  fpace.  Such  as  it  is,  it 
muft  pafs  the  fatal  boundary  that  di- 
vides an  author  from  the  public;  for 
the  prefs  is  even  now  about  to  clofe 
upon  my  laft  words  its  ponderous  and 
iron  jaws :  And  circumftances  no  longer 
permit  me  to  new-model  this  flender 

MONUMENT     tO    NEGLECTED  GeNIUS. 

Whether  it  be  worthy  of  him  in  honour 
of  whom  it  is  ereded,  or  he  be  worthy 
of  the  labour  of  the  ArchitedV,  now 
remains  to  be  determined  chiefly  by 
thofe  who  as  yet  know  little  of  ei- 
ther.— 

By  one,  at  leaft,  I  am  fure  the  work- 
manjfhip  will  be  viewed  with  all  the 
indulgence  that  can  be  defired  by 

His  Friend 
THOMAS  BEDDOES. 


OXFORD, 
IFkbruary.  12,  1790. 
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CONTENTS 

OF  THE 

FIRST  TREATISE. 


Chapter  I.     Of  Nitre, 

THE  air  is  impregnated  with  a  vital  and 
igneous  fal'« — hiftory  of  nitre — it  con- 
fifts  of  a  purely  faline  or  alcaline  fait  or  in 
place  of  this  of  a  volatile  fait  and  an  acid  fait, 
contains  no  fulphur  (phlogifton).  This 
compofition  is  proved  from  the  analyfis  and 
generation  of  nitre  —  how  nitre  is  produced 
in  the  earth  —  the  air  contributes  to  its  ge- 
neration —  nitre  comes  not  entirely  but  in 
part  only  from  the  air  —  the  alkaline  part  is 
derived  from  the  earth — objedtion  anfwered. 
—  The  feeds  of  alkali  are  contained  in  mould 
or  fertile  foil — which  is  impregnated  with 
an  univerfal  macro-cofmic  fait,  which  fer- 
tilizes 
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tilizes  all  things,  and  is  either  alkali  itfelf,  or 
kfi"|e£d,-of-i»fnature  alkali— naould  confifts  of 
alkali  and  fulphur  (phlogifton)  clofely  com- 
bined. 

Chap.  II. 

On  the  air  and  fire  part  of  fpirit  of  nitre. 

Whence  the  fpirit  or  acid  of  nitre  comes — 
whether  from  the  air — not  totally,  but  part— 
fomething  from  the  air  is  abfolutely  neceflary 
to  fupport  fire  or  combuftion —  not  however 
the  whole  air,  but  only  its  more  a<ftive  part 
— nor  the  whole  of  nitre — fire-air  parti- 
cles exift  in  nitre — nitre  mixed  with  fulphur 
will  burn  under  water  and  in  vacuo.  The 
deflagration  of  nitre  arifes  from  the  fire-air 
particles  it  contains :  not  from  the  fulphure- 
ous  (phlogiftic)  of  which  it  contains  none — 
fulphureous  (phlogiftic)  and  fire-air  parti- 
xles  are  requifite  to  the  conflitutlon  of  flame  or 
to  combuftioh — no  fulphureous  matter  can  be 
inflamed  without  the  pabulum  of  air — why 
to  the  deflagration  of  nitre  fulphureous  matter, 
and  not  air,  is  required — why  the  flame  of 
nitre  is  fo  violent — the  accefs  of  the  external 
air  expedites  the  deflagration  of  nitre — the 
fite-air  particles  of  nitre  feem  to  conflitute 
its  aerial  or  atmofphericaj  part — the  fife  and 
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air  part  of  nitre  exifts  in  its  acid  or  fpirit 
fpirit  of  nitre  is  a  compound,  confifting  partly 
of  an  earthy  ingredient,  and  partly  of  air — 
why  the  fire  particles  of  the  air  ought  to  be 
^called  nitro-atmofpherical  fpirit — the  caufti- 
tcity  of  fpirit  of  nitre  arifes  from  its  aerial  part, 
^viz,  its  fire-air  particles — the  reafon  of  the 
;acid  colour  that  appears  in  the  diftillation  of" 
ifpirit  of  nitre — why  fpirit  of  nitre,  although 
iit  contains  fire  particles,  will  not  take  fir^. 

f  Chap  IIL 

I  KConcerningthe  nitro-atmofpherical  {ind fire fpirit, 

I      Proof  that  the  fire-air  fpirit  is  of  a  nitro- 
fjifajine  nature — yet    fire-air  fait  is  neither 
ijaicid  nor  alkaline — the  form  of  fire  depends 
Mc:hiefly  on  the  nitro-atmofpherical  particles — 
i  ^f    the  action  of  fulphureous  (phlogiftic) 
I'Irjarticles  in  combuftion — in  what  the  efience 
)f  fire  confifts — the  caufticity  of  fpirit  of  ni-^ 
:re  and  fire  depends  on  the  fame  fire-air  par- 
icles — the  reafon  why  we  imagine  combuf- 
::ion  to  depend  rather  on  fulphureous  par- 
ij::icles   than  air — proof  that  combuftion  is 
:hicfly  produced  by  nitro-atmofpherical  par- 
ti icles— of  the  heat,  which  is  raifed  by  colleSt- 
!jing  the  fun's  rays,  in  the  focus  of  a  fpecu- 
:j  um — why  antimony  calcined  in  the  fun's 
I  rays-. 
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rays,  increafes  in  weight — in  what  the  fixing. I 
of  antimony  confifts — the  author's  method  of  I 
fixing  antimony — how  fire  purifies  the  atmof-l 
phere  from  contagion.  I 

C  H  A  P  IV.  I 

Of  the  origin  of  acids  or  acid  liquors — likewife  \ 
of  the  earthy  part  of  fpirit  of  nitre. 

Spirit  or  acid  of  nitre  confifts  in  part  of 
an  earthy  ingredient — how  fpirit  of  fulphur 
(vitriolic  acid)  is  produced — it  does  not  exift 
in  fulphur  before  its  combuftion — the  faline 
part  of  fulphur  is  more  of  an  alkaline  than 
acid  nature — fpirit  of  fulphur  feems  to  be 
produced  by  its  deflagration — how  the  faline 
particles  of  fulphur  are  reduced  to  a  liquid 
ftate — the  flame  of  fulphur  is  very  different 
from  other  fire — why  it  is  blue — is  lefs  cauf-  | 
tic  than  common  flame — oil  of  vitriol  that 
comes  over  laft,  feems  toarife  from  the  adtion  j 
of  fire — why  the  diftillation  of  oil  of  vitriol 
may  be  continued  fo  long — acid  liquors  dif- 
tilled  from  woods  feem  to  be  formed  by  the 
aftion  of  heat — as  alfo  the  acid  fpirit  of  fugar 
and  honey — how  colcothar  expofed  to  the  | 
air  becomes  anew  impregnated  with  fpirit  \ 
of  vitriol— fpirit  of  vitriol  is  produced  by  a 
fermentation  excited  by  the  air — of  the  caule  i 
of  ruft— how  liquors  acquire  acidity  or  turn  i 

four— - 
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four — how  fpirit  of  nitre  is  generated — ^acid" 
i  liquors  contain  nltro-atmofpherical  particles 
— and  this  is  the  reafon  of  the  great  refem- 
:  blance  between  all  acids — of  the  origin  of 
nitre  in  the  earth — why  contrary  falts  ef- 
fervefce  on  mixture —  why  nitre  is  chiefly 
produced  in  a  falino-fulphureous  foil — of 
i  the  principles  of  nitre. 

Chap.  V. 

Of  the  nitrO'  atmofpherical  fpirit  in  as  far  as 
it  is  the  caufe  of  thofe  fermentations  that  tend 
to  the  produBion  or  defiruSiion  of  things. 

How  fermentation  is  excited  in  the  earth 
i  — of  the  conftituent  principles  of  things — 
and  tirft  of  Mercury  ;  Mercury  and  the  (ni- 
tro-atmofpherical )  fpirit  are  one  and  the 
I  fame  thing — of  fulphur  (phlogifton) — Mer- 
cury and  fulphur  are  mutually  hoftile  to  each 
other — of  fait  or  the  faline  principle  —  of 
water  and  earth-! — of  the  mutual  adion  of 
thefe  principles  on  each  other  —  the  aerial 
Mercury  is  fixed  by  the  attradion  of  fait — 
I  Sulphur,  fet  loofe  from  fait,   becomes  im- 
i\  mediately  volatile — but  is  fixed  by  combina- 
M  tion  with  it — of  the  origin  of  vegetables— 
If  ;  why  nitre  is  efpecially  produced  in  the  fpring 
— why  things,  confifting  of  fait  and  fulphur, 

fertilize 
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fertilize  the  earth  —  vegetables  confift  of  a 
nitrous,  not  of  an  alkaline  fait,  but  it  be-, 
comes  alkaline  by  burning — why  vegetables, 
burned  with  a  fmothered  fire,  afford  more 
fixed  fait  than  otherwife  —  diuretic  falts 
fhould  not  be  calcined  in  a  ftrongheat — why 
the  fumes  of  charcoal  bring  on  fuffocation 

—  why  fermenting  liquors  become  acidulous 
■ —  why  fome  vegetables  afford  but  little  fixed 
fait — the  nitre  of  vegetables  haftens  their 
burning  —  of  the  fermenlation  by  which  the 
decay  of  vegetables  is  occafioncd — combuftion 
is  a  very  deftrudtive  kind  of  fermentation  — 
there  is  a  great  refemblance  between  fire  and 
th6  other  fermentations  that  occafion  decay 

—  how  things  are  deflroyed  by  external  heat 
and  moifture  —  of  the  nature  of  ferments  — 
all  heat  feems  to  arife  from  the  motion  of 
nitro-aerial  particles  —  why  things  acquire 
acidity  from  fermentation. 

Chap.  VI. 

Of  nitro-at'imfpherical  fpirit  in  as  far  as  it  oc- 
cq/iofis  rigidity  and  elajiicity  —  alfo  of  the 
mechanifm  of  elajiicity  —  incidentally  of  the 
burjiing  of  Prince  Rupert's  'Drops, 

Nitro-atmofpherical  particles  fixed  in  bo- 
dies render  them  rigid.    The  fparks  flruck 

from 
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from  iron  feem  to  be  owing  to  nitro-amof- 
pherical  particles  contained  in  the  metal — • 
of  the  rigidity  of  frozen  water — the  cool- 
ing quahty  of  nitre  feems  to  arife  from  ni- 
tro-atmofpherical  particles  —  why  boiled  wa- 
ter expofed  to  cold  freezes  fooner  than  un- 
,  boiled  —  how  ice  contributes  to  the  fertility 
!  of  the  earth  —  why  water  dilates  in  freezing 
— why  water  is  fo  fit  to  extinguifh  fire  — 
[  why  fpirituous  liquors  never  freeze  —  of  the 
■  caufe  of  elafticity — of  the  ways  in  which 
rigid  bodies  may  be  bent — things  perfeil- 
;  ly  rigid  are  fuch  whofe  furface  can  neither  be 
:  dilated  nor  comprefTed — the  reafon  of  this 
— the  convex  fide  of  a  rigid  body  in  bending 
;  is  drawn  towards  the  concave — the  fubftance 
1  of  a  rigid  body  is  comprefled  in  bending — - 
I  why  rigid  bodies,  too  much  bent,  break  in 
the  middle — why  very  folid  bodies  cannot 
be  bent — of  the  manner  in  which  bodies  not 
:  extremely  folid  bend — a  general  law  on  this 
fubjedt — why  rigid  bodies  bend  more  the 
thinner  they  are — the  author's  opinion  con- 
'  cerning  the  motion  by  which  rigid  bodies 
'  reftore  themfelves — motion  is  produced  by 
i:  impulfe  alone — inanimate  things  would  nc- 
:  ver  move  of  themfelves — we  mufl  necelTarily 
f  fuppofe  the  exiftence  of  a  fubtile  and  perpe- 
'   tually  moving  matter — the  elafticity  of  ri- 
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gid  bodies  feems  to  depend  on  an  impulfe 
occafioned  by  this  fubtile  matter — why  i 
chord  violently  ftretched  contrails  itfelf  fpon- 
taneoully — of  the  admirable  breaking  of  glafs 
drops — why  melted  glafs  contrads  in  cooU 
ing. 

Chap.  VII. 

T'/jcit  the  elajitc'ity  of  air  depends  on  the  nitrO' 
atmofpherical  Jpirit  alfo  how  the  air  is 
impregnated  anew  with  nitro-acrial  particles , 
incidentally  of  the  elejnents  of  heat  and 
cold. 

The  air  is  endowed  with  great  elafticity 
— why  the  fkin  rifes  into  the  cupping  glafs 
when  it  is  applied  with  flame — the  elafticity 
of  the  air  is  diminifhed  by  combuftion — 
proved  by  experiment — fomething  from  the 
air  is  neceffary  to  the  fupport  of  flame- — the 
air  difcharged  from  the  lungs  of  animals  is 
deprived  of  elaftic  particles — proved  by  ex- 
periment— how  much  the  elafticity  of  the 
air  is  diminifhed  by  the  breathing  of  animals 
—the  entrance  of   air  into  the  blood   id  • 
demonftrated — by  what  duds  the  air  muft 
pafs   into   the    blood  —  fire  .  and   life  are 
maintained  by     the   fame  aerial  particles 
— ^fome  difficulties  relative  to  the  forego- 
ing fubjedts — in  how  many  ways  elafticity 
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may  arife — proof  that  the  particles  of  air  are 
a  compound  and  not  a  fimple  body — and 
that  they  are  rigid — why  water  is  more  pe- 
netrating than  air — how  the  air  lofes  its  elaf* 
ticity  by  combuftion — how  fire  is  kindled — . 
the  igneous  and  vital  particles  of  air  are  not 
the  air  itfelf  but  only  its  more  fubtile  part — 
proof  that  nitre  contains  not  the  air  itfelf 
but  only  its  more  fubtile  part — fire-air  par- 
ticles equally  exift  in  air  and  nitre — why  an 
animal  dies  and  a  candle  goes  out  when  in* 
clofed  in  a  glafs  veffel  that  has  no  commu- 
uicaton  with  the  atmofphere — air  unfit  to 
fupport  life  and  fire  dilates  in  vacuo  equally 
with  untainted  air — why  there  is  a  conftant 
current  of  air  towards  flame — air  difcharged 
from  the  lungs  is  lighter  than  before — of  the 
wifdom  of  providence — how  the  air  when 
deprived  of  nitro-atmofpherical  particles  is 
replenifhed  with  them  again — -the  element  of 
fire  is  placed  in  the  Sun — the  celeftial  fires 
feem  to  burn  without  falphur  (phlogifton) 
— of  the  element  of  cold — why  the  Iky  ap- 
pears blue — how  the  air  acquires  clafticity 
— of  the  fhape  of  its  particles  and  defcent  to 
to  the  lower  regions  of  the  atrnofphere — 
why  the  north  wind  comes  from  a  great  ele- 
vation— in  what  fenfe  the  air  may  be  faid  to 
circulate, 
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Chap.  VIIL 

Of  the  nitro-atmofpherical fpirit  in  as  far  as  it 
is  inhaled  by  animals. 

Nitro-aerial  particles  pafs  into  the  mafs 
of  blood — air  mixed  with  the  fermenting  or 
efFervefcing  particles  of  things  lofes  its  elaf- 
ticity — the  heat  of  contrary  falts  in  a  ftate 
of  effervefcence  feems  to  depend  on  aerial 
particles — the  elaftic  fluid  (aura)  extricated 
from  effervefcing  fubftances  does  not  feem  to 
be  air — how  infpired  air  is  deprived  of  its 
elaflicity — of  the  ufe  of  nitro-atmofpherical 
fpirit,  when  taken  into  the  lungs — the  fer- 
mentation of  the  blood  is  owing  to  it— the 
blood  compared  to  mould  or  foil— why  the 
arterious  blood  is  more  florid  than  the  venous 
—-the  warmth  6f  the  blood  depends  on  the 
infpired  air — why  animals  become  fo  hot 
upon  violent  motion — objections  anfwered 
—contrary  falts  do  not  feem  to  effervefce 
more  violently  in  vacuo  than  in  air — when 
mixed  in  vacuo,  they  acquire  the  fame  heat 
as  elfewhere — examination  of  Willis's  vital 
flame  and  anima  lucida — whence  fevers 
originlate — ^how  the  mafs  of  blood  degene- 
rates into  an  acid  liquor — the  blood  is  im- 
pregnated with  a  neutral  fait,  like  fal  amo- 
Tpiac — as  alfo  the  urine— other  ufes  of  the 
infpired  nitro-atmofpheacal  fpirit. 

Chap* 


(  II  ) 


Chap.  IX. 

Whether  air  can  be  generated  de  novo 

An  experiment  in  which  air  feems  to  be 
generated — how  to  find  out  the  degree  of 
elafticity  of  any  air — the  gas  (aura)  gene- 
rated in  the  above-defcribed  experiment  tends 
to  dilate  itfelf  like  common  air-r?-it  does  not 
however  feem  to  be  air — becaufe  it  is  unfit 
to  fupport  life. 

C  H  A  p.  X, 

Homo  Jire  h  propagated^  alfo  why  flame  is 
pointed  at  top. 

Natural  operations  are  performed  by  means 
of  very  minute  atoms — ^ignited  particles  have 
the  motion  of  elafticity — natural  fermenta- 
tions a|-e  excited  by  the  impulfe  of  the  fub- 
tile  matter — combuftion  is  a  violent  fer- 
mentation— why  all  flame  ends  in  a  point--- 
why  an  expiring  flame  is  feeq  laft  at  the  top 
of  the  wick — why  fulphureous  (phi.)  par- 
ticles once  kindled  do  not  produce  flame  at 
a  certain  diftance  from  the  wick-r — fulphure- 
ous particles  are  volatilized  in  flaeni— rtbe 
nature  of  foot.  .  * 
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Chap.  XI. 

Of  Water-Spouts. 

Defcription  of  the  phcenomenon  ;  it  arifes 
from  a  vertical  motion  of  the  air. 

Chap.  XII. 

Of  Light  and  Colours, 

Light  does  not  confift  in  effluvia  from  the 
lucid  body — but  in  a  certain  impulfe — the 
medium  by  the  impulfe  of  which  light  is 
propagated  fecms  to  confift  of  nitro-acrial 
particles — whence  the  light  of  the  glow- 
worm proceeds — colours  and  the  images  of 
things  do  not  feem  to  arife  from  refleded 
light,  but  from  the  impulfe  of  a  peculiar 
medium — of  the  colour  of  white  heat — of 
the  white  colour — why  black  things  are 
fooner  fet  on  fire  by  the  rays  of  the  Sun  col- 
jcdted  in  a  focus. 

Chap.  XIII. 

Of  Thunder. 

Lightning  does  not  feem  to  arife  fronj 
fired  exhalations-— how  thu-nder  is  produced 
^---lightening  fcems  to  arife  from  the  rapid 
motion  of  nitro-atmofpherical  particles — 
how  a  very  violent  heat  may  be  produced  by 

the 
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|he  unequal  motion  of  the  air — whence  the 
force  of  lightning  arifes — -why  a  thunder- 
bolt fometimes  melts  a  fword  and  leaves  the 
iheath  untouched — how  animals  ftruck  by 
ft  are  deftroyed — of  violent  gufts  of  wind  ac- 
j:ompanying  thunder  florms. 

Chap.  XIV. 

Of  the  beat  of  quick  lme-—of  the  rufiing  tO' 
together  of  contrary  falts. 

The  heat  of  moiftened  quicklime  does  not 
feem  to  arife  from  particles  of  fire  fixed  in 
jjt— — but  from  the  effervefcence  of  contrary 
falts — proof  that  quicklime  contains  an  al- 
Jcali — as  alfo  an  acid — why  quicklime  does 
pot  produce  heat  when  fpirit  of  wine  ox  any 
fulphureous  liquor  is  thrown  upon  ^t—- -orif 
gin  of  the  contrary  falts  in  quicklirne — why 
they  do  not  effervefce  unlefs  water  be  thrown 
upon  it — why  the  contrary  fahs  in  linie 
->vater  do  not  deftroy  each  other — of  tho 
meeting  of  contrary  falts— when  mixed  they 
do  not  quite  deftroy  each  other— -fpirit  of 
nitre  is  fhewn  to  be  a  volatile  acid — how  a 
certain  vitriolated  tartar  may  be  made  from 
pitre — acids  combine  with  metals — alkali 
will  unite  with  fulphur — proof  that  fulphur 
contains  no  acid— different  falts  fhould  not 

be 
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be  ufed  in  the  fame  prefcription — the  con* 
trary  falts  of  quicklime  cannot  combine  more 
intimately — in  what  cafe  contrary  falts  com- 
bine without  heat — why  liquors  are  rendered 
turbid  by  precipitation  taking  place  in  them 
— why  quicklime  added  to  a  ley  of  afties 
makes  it  more  acrimonious. 

Chap.  XV. 

Of  the  Bath  waters — by  the  way  of  the  origin 

of  fprings. 

Of  the  ingredients  of  the  Bath  waters — 
they  contain  neutral  falts — but  no  nitre — nor 
fulphur  in  folution — which  they  will  not  dif- 
folve  in  a  boiHng  heat,  nor  are  they  impreg- 
nated with  fal  ammoniac — whether  vitriol 
be  contained  in  them — they  contain  a  cer- 
tain metallic  matter — which  is  converted  in- 
to vitriol  on  the  addition  of  an  acid — whence 
the  heat  of  warm  baths  or  thermal  waters  is 
derived — not  from  fubterraneous  fires — but 
a  fermentation  in  the  bowels  of  the  earth — 
of  the  origin  of  fprings. — they  do  not  arife 
from  the  fea,  but  from  rain  water-— how  an 
artificial  fountain  may  be  made— -why  falino- 
fulphureous  ore  (pyrites)  acquires  heat,  when 
expofed  to  moift  air — air  refides  in  the  pores 
of  water — fifli  imbibe  air  from  water — of 

the 
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the  air  contained  in  the  fwimming  bladder  of 
fiHi — thermal  heat  depends  upon  air — why 
fpring  water  is  a  little  warm-r-why  foap  can- 
not be  difTolved  in  it. 


SECOND  TREATISE 

On  Refpiration. 

HOW  the  air  makes  its  way  into  the  lungs— 
not  for  fear  of  a  vacuum —  nor  becaufe  the 
air  is  protruded  by  the  breaft,  as  it  dilates — ' 
the  inflation  of  the  lungs  depends  on  the  pref- 
fure  of  the  atmofphere — how  this  may  arife 
from  the  elafticity  of  the  air — caufe  of  the 
elafticity  of  the  air — the  inflation  of  the 
lungs  illuftrated  by  examples —  the  lungs 
cannot  dilate  themfelves  of  their  own  accord 
— why  the  lungs  protrude  out  of  the  cavity 
of  the  thorax  when  it  is  perforated — how 
the  lungs  are  inflated  when  the  thorax  is 
wounded — how  wounds  of  the  thorax  ought 
to  be  clofed — in  what  way  the  breaft  is  dilat- 
ed—-theexternal  and  internal  intercoftals  ferve 
to  dilate  it— why  thefe  mufcles  are  inferted 
into  the  ribs  in  an  oblique  diredion — why 
the  thorax  is  always  contracted  in  the  dead— 
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the  ribs  are  connefted  with  the  fpine,  by  a 
double  articulation — thofe  articulations  con- 
tribute to  the  dilation  of  the  thorax— ^why 
the  ribs  are  joined  to  the  fternum  by  inter- 
vening cartilage — the  diaphragm  helps  to 
dilate  the  thorax — of  the  various  ways  in 
which  refpiration  is  injured — of  the  diforder 
of  horfes,  called  broken  wind — of  orthop- 
naea — of  uterine  fufFocations— of  other  afth- 
matic  paroxyfms — why  a  whiftling  noife  fome 
times  accompanies  refpiration  :  of  fobbing — 
■of  the   night-mare  —  how    expiration  is 
performed — the   abdominal  mufcles  con- 
tribute to  it — how  laughter  is  performed 
— of  the  ufe  of   refpiration — infpired  air 
does  not  contribute  to  cool  the  heart — nor  is 
its  only  ufe  to  afford  the  blood  a  paflage 
through  the  lungs — nor  to  break  down  the 
blood — the  vital  particles  of  the  air  feem  to 
be  of  a  nitrous  nature — of  the  ufe  of  the  in- 
fpired breath— proof  that  there  is  no  ferment 
in  the  heart — in  what  life  confifts — infpired 
air  contributes  to  animal  motion — in  what 
way — why  the  flopping  of  the  breath  occa^ 
fion.s  death — why  animals  in  violent  mo- 
tion breath  more  deeply — infeds  cannot  do 
without  a  fuppiy  of  air. 
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TREATISE  III. 

Of  the  refplration  of  the  foetus  in  the  uterus  and 

the  Egg. 

How  the  foetus  lives  in  the  uterus  without  air 
-—how  crying  and  fucking  are  performed  in 
he  uterus— the  nutritive  liquor  of  the  ute- 
us  fuppUes  the  place  of  refpiration — the 
imbilical  arteries  are  formed  for  the 
3urpofe  of  refpiration — they  are  not  folely 
iefigned  for  the  nourifliment  of  the  fecun- 
lines,  nor  for  the  digeftion  of  the  food — 
lOr  for  carrying  back  the  crude  parts  of 
he  nutritive  liquor  from  the  embryo — nor 
re  they  formed  for  carrying  on  the  circula- 
ion  of  the  blood — the  author's  opinion 
oncerning  their  ufe — the  nutritious  liquor 
'f  the  uterus  is  full  of  nitro-atmofpherical 
)articles,  as  alfo  the  feminal  liquors  of  the 
gg — how  the  blood  of  the  embryo  is  im- 
pregnated with  aerial  fpirit  in  the  umbilical 
ciTels — the  neceffity  of  the  umbilical  arte- 
'cs  is  proved — of  the  refpiration  of  the 
hicken  in  the  egg — it  is  performed  by  the 
clp  of  the  umbilical  vefTels — in  what  man- 
or the  heat  excited  in  the  egg  feems  to  con- 
ibute  to  perform  the  office  of  refpiration — 
by  a  new-born  foetus,  while  yet  involved 
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in  the  membranes,  can  live  without  refpira- 
tion — of  the  cavity  fituated  at  the  end  of  all 
eggs — the  air  contained  in  it  is  not  breathed 
by  the  chicken — it  is  highly  elaftic — by  in 
cubation  the  liquors  of  the  egg  are  reduced 
into  a  lefs  fpace — in  how  many  ways  the 
condenfation  of  things  can  be  brought  about 
— how  the  liquors  of  the  egg  are  condenfed 
— of  the  ufe  of  the  air  contained  in  the 
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CHEMICAL  OPINIONS. 
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r  1 

■\  '   

AS  I  am  about  to  draw  the  firft  line  of 
this   fketch,   my  hand  is  fufpended 
y  by  the  intrufion  of  a  wifh,  that  has  often 
M  before  mixed  with  my  thoughts.    It  may, 
}j  perhaps,  not  be  a  very  inviting  tallc,  but 
i\  methinks,  in  the  fuperfluity  of  literary  men, 
one  at  leaft  might  be  fpared  from  other 
;i  fervices,   to  explore  the  dark  volumes  of 
:|  antient  Chemiftry.    Having  made  the  ex- 
:i  periment  upon  Glauber,  over  whofe  pages 
i  a  ray  is  (bed,  from  an  intelligible  relation 
of  feveral  fads,  I  was  at  firft  entertained 
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by  the  whimfical  efFedt  of  his  mixture  of 
deep  lamentations  over  the  evil   days  on 
which  he  had  fallen  and  of  his  often  ta- 
tious  piety  with  the  myfteries  of  Alchemy. 
But  abfurdity  uttered  in  one  unvaried  tone, 
foon  lofes  its  power  of  amufement,  and 
the  great  fecret,  half-prbmifed  in  every  page, 
but  ftill  expeded  in  vain,  at  laft  wearies  all 
patience  of  the  reader.     Should  any  one, 
however,  be  able,  fo  far  to  fubdue  his  dif- 
guft,  as  to  define,  by  careful  enquiry,  what 
degree  of   knowledge   had  been  acquired 
from  fynthcfis  and  analylis  concerning  the 
conftitution  of  bodies,  before  the  middle  of 
laft  century,  I  am  ready  to  believe,  that  he 
would  find  more  credit  due  to  Mayow  than 
I  dare  venture  to  afcribe  to  him.    He  has 
frequently  occafion  to  fpeak  of  the  more 
common  chemical  operations ;  and  I  cannot 
help  fancying,  that  an  eye  like  his  would 
difcern  appearances  that  haff  hitherto  efcaped 
obfervation.     Had  any  on^,  for  inftance,  fo 
clearly  ftated  the  foWovAng  fadls,  as  they 
relate  to  the  compofition  and  deflagration  of 
nitre  ?    It  confifts  of  ^  very  fiery  acid,  com- 
bined either  with  ar^^lkali  or  a  volatile  fait, 
. —  the  fixed  and  volatile  alkalis  were  not 
yet  placed  together  in  a  diftiiidt  clafs. 

In 
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In  the  diftillation  of  nitre,  the  acid  paf- 
fes  over  into  the  receiver,  and  a  fubftance, 
exceedingly  like  alkali,  is  left  behind :  again, 
if  fulphur  (inflammable  matter)  be  repeat- 
edly thrown  upon  nitre  in  fufion,  the  refi- 
duum  is  improperly  called  ^x-^^  nitre,  be- 
caufe  it  really  is  only  one  of  the  conftituent 
parts  of  nitre  j  fo  in  deflagrating  equal  quan- 
tities of  nitre  and  tartar,  we  have  an  alkaline 
refiduum  equal  in  v^^eight  to  the  whole  of 
the  tartar,  which  is  improperly  called  fait  of 
tartar^  becaufe  part  is  fupplied  by  the  nitre  f 
and  tartar,  befides  a  fixed  alkaline  fait,  con- 
tains a  fpirit*  and  a  fcetid  oil,  which  are 
lifiipated  during  the  deflagration. — 

By  adding  nitrous  acid  to  any  alkali,  or 
o  a  volatile  fait  (which  will  ferve  inflead 
f  alkali)  nitre  will  be  formed  — 

Nitre  may  be  found  in  almoft  any  foil, 
mpregnated  by  the  atmofphere,  but  moft 
ibundantly  in  fuch  as  are  full  of  fulphur 
inflammable  matter)  and  fixed  or  volatile 
Ukali.    Such  foils  are  generally  fuppofed  to 

•  By  this  term,  1  think,  he  means  an  acid,  for  in  ch.  r. 
p  fays,  all  fpirits  belong  either  to  the  inflammable  or  faline 
als,  and  in  this  to  tlie  order  of  acids. 
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attradt  nitre  from  the  air ;  nor  can  it  be 
doubted,  that  the  air  contributes  greatly  to 
its  produdion,  fincc  earth  lixiviated  and 
then  expofed  to  the  atmofphere,  will  be 
found,  after  fome  time,  to  be  again  impreg- 
nated with  nitre. 

But  it  is  only  the  more  volatile  and  finer 
part  of  niti'e  that  is  furniflied  by  the  atmof- 
phere :  nor  does  the  nitre  contained,  as  is 
commonly  believed,  in  the  air,  differ  only 
in  volatility  from  the  common  kind  j  for 
the  alkaline  ingredient  muft  be  derived  from 
the  earth  ;  fmce,  on  account  of  its  fixednefs, 
we  cannot  fuppofe  it  to  refide  in  fo  thin  ; 
a  medium  as  the  air.  Earth  indeed  feems 
to  be  fulphur  and  alkali  in  clofe  combina- 
tion, for  if  thefe  two  bodies  be  fufed  toge- 
ther in  a  gentle  heat,  a  dark-coloured  mals 
very  like  earth  will  be  formed ;  the  only 
difference,  perhaps,  is,  that  in  earth,  thefc 
principles  are  not  yet  mature  and  more  firm- 
ly united. 

A  loofe  analogy  !  I  confefs,  and  a  lam- 
conclufion  after  fo  promifing  a  beginning  ' 
but  in  their  wider  views  of  aeriform  fubftan- 
C€s,  modern  chemifls  have  yet  only  conjec- 
turally  decompounded  the  fixed  alkalis.—- 

Vegetabh 
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'Vegetable  all^ali  at  leaft  appears  from,  the 
>Jatural  Hiftory  of.  nitre,    to   be  formed 
I  \?etween  organic  bodies,  and  the  atmofphere. 
^s  the  alkali,  as  the  acid,  of  this  fait,  formed 
ihough  by  the  other  ingredient  of  the  air, 
tiiniting  with  feme  nafcent  elaftic  fluid,  dif- 
;  i barged  by  decaying  animals  and  vegetables  ? 
Let  phlogifticated  air  is  fupplied,  according 
CO  Mr.  Berthollet,  by  the  former  of  thefe. 
tt  is  not  eafy,  at  prefent,  to  imagine  what 
■  an  be  the   ufe  of  fo  large   an  ocean  of 
Ihis  gas :  fome,  though  a  fmall  portion,  may 
iioffibly  be  converted  into  nitrous  acid  by 
combining  with  the  contiguous  particles  of 
iital  air  j  for,    to  Mr.  Cavendifh's  experi- 
lent,   I  can  add,    that  nitrous  acid  has 
teen  procured   by  making   vital  air  from 
I  j.ianganefe   pafs   along    with  atmofpheric 
f  brough  an  heated  tube,  though  the  expe- 
t  iiment  has  not  yet  been  fufficiently  varied, 
.  or  repeated,  to  be  publilhed  at  large  and 
j  .nth  names. 


But  let  us  now  fee  what  fatisfadlion  the 
t  ext  chapter,  which  treats  of  the  nitrous 
^cid,  will  afford. 

Mayow  was  once  in  doubt  whether  this 
cid  might  not  exift,  full-formed,  in  the 

E  2  atmofphere. 
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atmotfphere,  for  fome  falts,  he  obfervcs, 
as  the  vitriols,  calcined  till  their  acid  be 
quite  expelled,  will  again  contract  acidity 
on  expofure  to  the  air,  and  become  in  fome 
meafure  nitrous ;  and  iron  filings  are  cor- 
roded by  moift  air  as  by  an  acid.  Hence, 
if  we  conclude,  that  an  acid  of  the  nitrous 
kind  refides  in  the  atmofphere,  we  may 
fuppofe,  that  it  forms  nitre  by  combining 
with  the  alkaline  falts,  with  which  it  may  \ 
happen  to  come  in  contad:.  i 

! 

But  upon  refledlion,  he  thought  the  acid  ; 
too  denfe  to  float  in  fo  rare  a  medium  j  and  ; 
moreover,  the  nitro-atmofpherical  fait,  of  ■ 
whatever  nature  it  really  may  be,   is  cer- 
tainly the  pabulum  of  fire,  and  alfo,  in  ref- 
piration,  is  received  into  the  blood  of  animals; 
now  it  can  fcarce  be  nitrous  acid  in  fub- 
ilance,  becaufe  this  acid  deftroys,  inftead  of 
fupporting,  both  fire  and  life. 

But  although  nitrous  acid  do  not  exift  in  l| 
iubftance  in  the  air,  yet,  as  nitre  is,  in  part, 
tlerived  from  thence,  and  as  its  alkaline  part  || 
is  entirely  fupplied  by  the  earth,   its  acid 
muft  be  drawn  in  part,  at  leaft,  from  the 
air;   and  to  perceive   more  clearly,  what 

ingrc- 
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ingredieiit  of  nitrous  acid  really  comes  frem 
this  fource,  attention  muft  be  paid  to  the  fol- 
lowing circumftances. 

Mr.  Boyle's  experiments  fhew,  beyond  a 
doubt,  that  the  air  contributes  to  the  fup- 
Dort  of  flame  j  but  this  effedt  is  not  produced 
jy  the  whole,  but  only  by  the  more  adtive 
Dart  of  this  fluid,  fince  after  the  extindtion 
)f  a  candle  in  a  clofe  veflTel,  there  always 
emains  a  large  quantity  of  air ;  and  no  in- 
iammable  fubftance  can  be  fet  on  fire  in  an 
:xhaufl:ed  receiver. 

Nitre  mixed  with  fulphur  will  burn  ra- 
bidly in  vacuo,  and  under  water,  which 
I  roves  that  the  fire-particles  of  air,  or  thofe 
eceffary  to  fupport  flame,  are  contained  in 
Itre,  and  confliitute  its  active  and  igneous 
Aft.    Take  gunpowder,  and  reduce  it  to  a 
lafs  of  firm  confidence,  by  means  of  a  little 
Iter;  with  this  mafs  fill  a  tube,  clofed  at 
AC  end,  and  ram  it  tight ;  next  fet  it  on  fire 
:  the  open  end ;  then  invert  the  tube,  and 
lunge  it  into  water  j  and  the  gunpowder 
ill  totally  burn  away :  when  mixed  up  in 
le  fame  manner,  it  will  alfo  burn  in  vacuo, 
here  all  other  fire  goes  out  for  want  of 
s  aerial  pabulum — a  decifive  proof  that 

E  3  particles 


• 


(    8  ) 

particles  of  fire-air,  fuch  a&  are  ndceflary  t<j 
fupport  flame,  are  contained  in  nitre. 

I  fhould  be  glad  to  iknow  whether  thi; 
experiment  and  this  cohclufion  are  rankec 
by  the  tranflator  "of  Scheele,  among  the  ob- 
fcure  hints  :  but  in  place  'of  a-  commentar) 
or  a  panegyric,  I  fhall  only  tranfcribe  an  ele- 
gant  experiment  lately  contrived  by  Mr 
Lavoifier. 

'  **  I  took  a  brafs  tube,  aboUt  eight  line; 
in  diameter,  and  long  enough  to  iroritair 
about  two  ounces  of  the  following  mix- 
ture. '■•  .1  • 


ft 


I  ufed  very  pure  nitre  and  charcoal 
well-calcine'd  :  both  were  weighed,  when 
very  dry.  I  pounded  them  in  a  glafs  mortar, 
adding  a  little  water,  left  the  motion  ol 
the  peftl6  Should  throw  out  the  charcoal, 
I  then  ItDaded  the  tube  with  'ihis  mixture, 
preffing'it  gently  down  with  d  wooden  cy- 
linder which  j lift  fitted  the  tube.  l-  'nexJ 
fet  fire  to  it,  and  immediately  plunged  il 
under  water- or' mercury',"'  'The  detonation 
continues  very  well  un3er  water,  provided 
care  can  be  taken  to  hold  the  tube  upright, 
to  prevent  the  water  from  getting  in,  and 

comiat 
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coming,  in  contaft  with  the  nitre  and  char- 
coal 

Mr.  Lavoifier's  purpofe  was,  to  catch  the 
air  in  inverted  veffels  as  it  was  extricated. 

"Nitre,  therefore,  infers  the  author,  does 
not,  as  Willis  fuppofes,  burn  by  virtue  of 
any  fulphur  it  may  contain,  but  of  its  fire- 
air  :  and  to  produce  combuftion  or  flame, 
the  concurrence  both  of  particles  of  fire  and 
fulphur  (infl.  matter)  is  necefiary  ;  hence  no 
inflammable  fubftance  will  burn  in  vacuo, 
unlefs  nitre  be  mixed  with  it ;  neither  wil^ 
nitre  deflagrate  without  inflammable  matter, 
which  fhews,  that  it  contains  no  fuch  mat- 
ter. The  reafon  why  the  deflagration  of 
nitre  is  fo  different  from  the  burning  of  any 
inflammable  fubftance  is,  becaufe  in  nitre, 
the  particles  of  fire-air  are  very  clofely  con- 
denfed,  and  break  forth  in  great  numbers 
at  once  ;  hence,  the  impetuofity  of  the  flame 
in  this  cafe,  the  form  of  which  depends 
chiefly  on  the  particles  of  fire-air. 

Boyle's  experiments  on  the  burning  of 

gunpowder  in  vacuo,  he  obferves,  do  not 

♦ 

*  Mem.  de  Mathematique,  Sec.  XI.  686.  1786.  4to. 
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prove,  that  the  accefs  of  air  is  neceffary  to 
this  efFedt.  He  thinks  the  gunpowder  goes 
out  before  it  is  all  burnt  away,  for  want  of 
an  uninterrupted  chain  of  particles  of  fire- 
air,  which  the  atmofphere,  when  preffing 
upon  the  grains  of  gunpowder,  fupplies. 

Since  then,  nitre  is  in  part  derived  from 
the  atmofphere,  and'fince  it  is  found  to  con- 
tain the  igneous  particles' of  that  body,  thefe 
very  particles  are  the  principle  which  it  de-r 
rives  from  thence;  and  fince  the  atmofphe- 
rical  ingredient  of  nitre  exifts  in  the^acid, 
tite  igneo-aerial  .particJes  of  mtre,  'contain- 
ed in  the  acid,  are  the  ingredient  fuppliec^ 
by  the  atiiibfphere. 

What  reader  will  not  regret,  that  he  who 
could  reafon  thus  fagacioufly,  did  not  give 
r^undnefs  and  perfedlion  to  his  inveftigation, 
by  procuring  his  nitro-atmofpherical  fpirit 
in  a  feparate  ftate  fro^n  nitre  ? 

He  goes  on  to  impute  the  extreme  adivity 
and  caufticity  of  fpirit  of  nitre  to  thefe  par- 
ticles;  and  obferves,  that  nothing  approaches 
nearer  to  the  nature  of  fire  than  the  o.range- 
colouyed  acid ;  the  red  appearance  obferved 
in  the  veffels  in  which  it  is  diftilled,  feems 

tQ 
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to  be  owing  to  thefe  particles  thrown  into 
motion,  to  which  fire  gr  heat  is  always 
owing. 

But  why,  it  may  be  afked,  is  ript  nitrous 
acid  combuftible  ?  he  anfwers,  "^^^^^  it 
contains  moifture.  Jg^ 

Here,  by  abandoning  his  principks,  he 
falls  into  error  :  otherwife  he  might  have 
been  led  to  the  ftriking  experiment  of  mix- 
ing nitrous  acid  with  oil. 

The  next  chapter  is  employed  on  a  fu6- 
je6l  of  refearch,  ftill  more  profound  :  it  un- 
dertakes to  afcertain  more  precifely  how  the 
atmofpherical  ingredient  of  nitre  produces 
inflammation. 

He  rejedls  the  hypothefis  of  his  time,  and 
which  has  maintained  its  ground  in  this 
country  ever  fince,  that  heat  is  produced  by 
the  fmall  particles  of  any  body  thrown  into 
motion ;  and  embraces  a  middle  opinion ; 
that  heat  indeed  confiils  in  the  motion  of 
minute  particles,  but  they  muft  be  of  a  par- 
ticular fubftance,  of  fire-air.  To  fhew  that 
heat  is  not  produced  by  fulphurcous  matter 
in  motion,  he  obferves,  that  nitre  kept  in 

fufion 


(     12  ) 


fufibn.  in  i.  crucible  cfver  the  fire,  through 
the  bottom  and  fides  of  which  heat  muft  be 
continually  paffing,  does  not  deflagrate,  yet 
this  effe<fl  will  immediately  be  produced  by 
the  addition  of  any  combuftible  matter: 
therefore  heat  cannot  confift  of  any  fuch 
matter,  fince  it  has  not  the  fame  qualities  t 
again,  if  a  piece  of  polifhed  metal  be  held 
in  the  flame  of  a  candle,  it  will  be  penetrated 
by  heat,  but  the  fulphureous  particles  will 
be  depofited  oh;  the  furface  in  the  form  of 
foot,  which  fliews,  that  they  are  too  grofs 
to  enter  into  the  fubftance  of  the  metal, 

Mayow  imputes  heat  to  the  motion  of 
nitro-atmofpherical  particles  j  the  moderns, 
as  it  is  produced  in  common  combuftion,  to 
their  condenfation  j  he  had  no  fufpicion  that 
the  aerifor^n  ftate  might  depend  on  the  in- 
terpofition  of  this  fubtile  matter,  between 
gro/Ter  particle^,  and  therefore  could  not 
fuppofe,  that  it  was  precipitated  or  thrown 
out,  as -they  approached  each  other  and  re- 
turned to  a  liquid  or  a  folid  ftate. ' 

Which  train  of  reafbning  upon  this  difiicult 
fiibjeft  is  the  more  logical  ?  There  undoubt- 
edly are  many  cafes  in  which  the  tempera- 
ture is  lowered  as  a  body  dilates,  and  where 

an 
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an  apparent  influx  of  heat  produces  no  efFe^t 
but  expanfion;  and  again,  where  an  increafe 
of  temperature  accompanies  contradlion  of 
bulk.  Then  what  can  be  more  plaufible 
than  the  idea  conveyed  by  capacity  for  heat, 
and  the  analogy  of  water  alternately  im- 
bibed by  a  fpunge,  and  fqueezed  out  of  it, 
by  which  we  gain  at  leaft  fome  conception 
of  a  mechanifm  placed  fo  far  beyond  the 
fphere  of  the  fenfes  ?  It  has  always  been  a 
great  recommendation  of  falfe  opinions  when 
they  were  accompanied  by  fome  analogy 
eafily  grafped  by  the  imagination. 

I  am  very  doubtful  how  far  the  fpecfous 
theory  of  our  philofophers  Will,  this  time, 
prove  to  be  the  fyftem  of  Naturei :  does  not  the 
very  familiar  experiment  of  the  deflagration 
of  gunpowder  prefent  appearances  diredtly 
contrary  to  its  principles  ? — not  to  enumerate 
the  other  well-known  inftances-  of  mixture, 
where  much  heat  is  generatedy  ^r^d  at  th& 
fame  time,  an  abundant  extrication  of  aeri- 
form matter  is  obferved — ^hcre  we  have  great 
expanfion  arid  violent  heat.'  '  Will  it  be  faid, 
that  both  the  heat,  that  gbbs  '  to-  conftitute 
elafl:ic  fluids,  .and"  that  becomes  fenfible, 
flows  out  from  the  mixed  materials  in  confe- 
^uence  of  a  diminution  of  their  capacity; 
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and  was  already  contained  in  them  ?  Can  this 
be  proved  in  the  cafe  of  nitrous  acid  and 
pi],  black  wadd  and  oil,  lamp-black  and 
oil,  iron  filings  and  fulphur  ?  And  when  we 
confider  the  violent  concuffion  which  attends 
the  eledtric  fliock,  does  not  its  power  to 
produce  elaftic  fluids  feem  more  favourable 
to  the  hypothefis  of  motion  ? 

Mayow's  inference  was  drawn  from  a  very 
different  combination  of  fadts.  He  faw 
heat  produced  by  the  adion  of  vital  air  in- 
differently both  in.  an  elaflic  and  in  a  folid 
Hate,  fuch  as  it  exifls  in  nitre  :  and  fince 
there  was  nothing  which  could  diredl  his 
attention  towards  expanfion  and  contradlion, 
he  naturally  fell  upon  the  quality  of  motion, 
a;;  the  only  circumflance  common  to  his  fire- 
air  particles  in  either  c^fe, 

As  far  as  our  ordinary  experience  extends, 
dephlogifticated  air  has  fo  much  to  do  with 
beat  and  inflammation,  that  I  do  not  wonder 
that  he  fhould  fuppofe  heat  to  be  produced 
by  its  motion,  or  that  Scheele  fhould  ima- 
gine this  fluid  to  be  one  of  its  conflituent 
parts,  or  that  both  fhguld  afTign  it  the  fame 
qaoje,  fire-air. 


In 
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In  many  inftances,  however,  we  know, 
that  the  temperature  is  raifed,  when  vital 
air,  either  in  that  or  a  folid  form,  is  not 
concerned ;  and  ignition  or  luminous  heat, 
even  fo  ftrong  as  to  fufe  earthy  and  metal*' 
lie  fubftances,  is,  in  all  probability,  often 
excited  in  nature,  without  the  concurrence 
of  fire-air.  Does  not  the  heat  of  fubterra- 
neous  fires  depend  on  the  violent  efforts 
jnade  by  fleam  and  elaflic  fluids,  to  expand 
on  the  one  hand,  and  the  flrong  compreflioii 
under  which  they  labour,  on  the  other  ? — 
If  thofe  fires  were  fupported  by  a  fupply  of 
vital  air,  would  not  the  iron  of  lava,  and  es- 
pecially bafaltes  (unerupted  lava*)  be  more 
calcined?  And  is  there  any  real  inflammation, 
any  confumption  of  vital  air,  till  the  ignited 
matter  comes  in  contadt  with  the  atmof- 
phere  ? 

In  the  concluflon  of  this  chapter,  the 
author  applies  his  do6trine  to  a  fadt  of  great 
importance  in  chemiflry,  and  till  lately  of 
great  obfcurity.  He  imagines  that  the  ce- 
leflial  fires  are  kept  up  without  any  fupply 
of  fulphureous  matter,  Amply  by  the  motion 

*  See  Dr.  Hutton's  theory  of  the  earth.  Vcltheiin's  Etwas 
uber  die  Baf^lt.    Hamilton's  Ibttcra  oa  the  coaft  of  Antrim. 
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of  particles  of  fire-air,  and  that  the  rays  of 
the  Sun  in  paffing  through  the  atmofphere 
imprefs  motion  upon  thefe  particles  :  Hence 
he  thinks  antimony,  calcined  in  the  focus  of 
a  burning  glafs,  is  fixed  juft  in  the  fame 
manner  as  when  nitrous  acid  is  frequently 
poured  upon  it  and  abftraded :  for  it  is  by 
the  nitro-atmofpherical  particles  that  it  is 
fixed  and  rendered  diaphoretic ;  in  the  flame 
of  nitre  alfo,  in  which  the  nitro-atmofphe- 
rical  particles  are  fo  clofely  crouded  toge- 
ther, antimony  equally  acquires  a  diaphoretic 
quality  j  nor  is  it  to  be  omitted,  that  anti- 
mony, calcined  in  the  rays  of  the  Sun,  in- 
creafes  confiderably  in  weight  i  and  he  thinks 
it  can  fcarce  be  conceived  whence  it  fliould 
acquire  this  augmentation,  unlefs  from  ni- 
tro-atmofpherical  particles,  which  it  fixes 
during  calcination. 

The  next  chapter  holds  out  another  branch 
of  the  pneumatic  theory,  which  many  a 
modern  chemift  will  be  juftly  furprifed  to 
find  in  fo  old  a  writer.  Before  he  fixes  upon 
the  ingredient,  which  fpirit  of  nitre  derives 
from  the  earth,  he  finds  it  neceffary  to  lay 
down  a  general  theory  of  acids.  For  this 
purpofe  he  combats  a  received  opinion,  and 
denies  that  vitriolic  fpirit  is  contained  in  ful- 
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phur  before  deflagration.  This  combuftible 
fubftance  conlifts  of  two  ingredients,  a  falinc 
or  metallic,  and  a  purely  fulphureous  or 
phlogiftic  part.  According  to  the  theory, 
which  I  arn  not  ready  to  adopt,  lately  built 
by  an  ingenious  and  well-informed  author*, 
upon  Dr.  Prieflley's  new  experiments  on 
inflammable  and  vital  air,  fulphur,  and  other 
acidifiable  bafes  will  confift  of  phlogifton 
and  fomething  elfe.  This  founds  fomethin^ 
like  Mayow's  hypothefis. 

The  faline  part,  which  he  imagines,  from 
the  attraction  of  fulphur  for  alkalis,  rather 
to  be  of  an  alkaline  nature,  is  that  which  is 
changed  into  an  acid,  by  the  converfion  of 
its  particles  into  fharp  fword-like  atoms  :  and 
the  flame  of  fulphur  is  fo  flow  and  faint, 
bccaufe  the  igneous  particles  are  checked  in 
their  motion  by  the  interpofition  of  a  third 
kind  of  matter  between  them  and  the  phlo- 
giftic  particles.  In  the  difl:illation  of  vitriol 
he  thinks  the  fire  fupplies  nitro-atmofphe- 
rical  particles,  which  combine  and  eft^ervefce 
with  the  metallic  fulphur  of  the  coicothar, 
and,  by  attrition,  change  its  faline  particles 
into  vitriolic  acid:  moreover,  the  acids  ob- 
tained from  honey,  fugar,  and  woods,  liave 
the  fame  origin  their  acidifying  principle  is 

derived 

*  Dia.  of  Chemiftry,  1789.    p.  122, 
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derived  from  hitro-atmofpherical  particles^ 
in  the  motion  of  which  fire  confifts.  That 
the  acid  does  not  pre-exift  in  thefe  bodies 
appears  probable,  becaufe  powder  or  de- 
codion  of  Guaiacum,  for  inftance,  will  ef- 
fervefce  with  fpirit  of  vitriol,  but  not  with 
alkali.  And  if  vitriol,  calcined  till  the  acid 
is  totally  expelled,  be  expofed  to  a  moift 
air,  it  will  be  anew  impregnated  with  acid, 
by  the  flow  combination  of  the  nitro-at- 
mofpherical  fpirit  with  the  metallic  fulphur 
of  the  colcothar  j  and  it  is  impoffible  to 
conceive  in  what  other  v^ay  the  fpirit  of 
vitriol  is  regenerated  in  the  colcothar,  for 
it  certainly  does  not  exift  in  it  immediately 
after  diftillation,  nor  can  it  be  fuppofed  to 
be  derived  totally  from  the  air. 

The  fame  reafoning  is  applicable  to  the 
production  of  vitriol  from|_pyrites^or  mar- 
cafites,  expofed  to  air  and  moifture,  for 
the  nitro-atmofpherical  fpirit,  effervefcing 
with  the  metallic  fulphur  of  theipyritesT^con- 
verts  the  more  fixed  part  into  an  acid  li- 
quor, which  as  foon  as  it  is  generated  attacks 
the  metallic  particles  and  forms  vitriol  with 
them. 

The  mechanical  part  of  this  theory  is 
only  an  awkward  drefs  which  Truth  bor- 
rowed from  the  fafhion  of  the  times. 

The 


(  19  ) 


The  rufi  of  iron  which  is  an  imperfedt 
ikind  of  vitriol  ( has  He  not  here  ailtici- 
pated  the  French  nomenclators  in  their  idda 
i  of  an  oxide)  is  produced  by  the  riitro-atriiof- 
pherical  particles  attacking  the  metallic  ful- 
phur  of  the  iron  :  and  the  effed  is  the 
fame  as  if  the  iroii  were  moiftened  with 
fome  acid. 

Nor  is  it  in  folids  only  that  the  power  of 
this  agent  to  generate  acidity  is  manifefted. 
Wine,  ale,  &c.  are  turned  four  in  iht  fame 
manner  5  and  he  imagines  that  all  fermenta- 
tion confifts  in  the  effervefcence  of  nitro- 
atmofpherical  fpirit,  either  already  contained 
in  the  liquor  or  coming  from  without,  with 
falino-fulphureous  particles.  He  adds  an 
obfervation  well  calculated  to  confirm  him 
in  this  opinion  of  the  converfion  of  alka- 
line bafes  into  acids,  by  the  adtion  of  vital 
air,  although  we  now  know,  that  it  depends 
on  a  different  principle.  If,  fays  he,  brim- 
ftone  be  diffolved  in  lime  Water  or  alkah*, 
the  folution,  though  at  firfl  alkaline,  in 
time  will  acquire  fo  much  acidity  as  not  to  be 
able  to  hold  the  fulphur  in  folution.  I  need 
not  add,  that  the  precipitation  here  depends 
on.  the  acceifion  of  an  acid,  fixed  air. 
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Thefe  principles,  combined  with  his  hy 
pothefis  of  the  conftitution  of  mould,  afford 
a  ready  explanation  of  the  origin  of  nitre, 
for  the  nitro-atmofpherical  fpirit  has  only  to 
ad:  upon  the  fulphur  or  phlogifton  of  mould, 
and  it  will  lharpen  the  atoms  of.  the  other 
ingredient  (the  immature  alkali)  into  an 
acid,  as  in  the  other  cafes  already  recitec' 
Nitre  then  conflfts  of  three  principles ;  the 
atmofpherical  fpirit,  the  faline  vehicle  (or 
bafe)  which  this  fpirit  carves  for.  itfelf  out 
of  the  earthy  materials,  and  in  which  it  re- 
fides,  as  in  a  proper  fubjecfl-T-this  faline  ve- 
hicle, and  the  igneous  fpirit  incorporated 
with  it,  conftitute  the  acid  fpirit,  which 
foon  after  its  formation  combines  with  the 
fixed  falts  of  eart/)  when  brought  to  ma- 
turity, and  forms  common  nitre." 

The  difference  of  acids  he  imagines  to 
depend  upon  the  difference  of  the  falts, 
upon  which  the  nitro-atmofpherical  fpirit 
ads  (or  the  bafis),  and  the  degree  of  force 
with  which  this  fpirit  has  adled  in  (harpen- 
ing  and  attenuating  their  particles ;  yet  there 
is  ftill  a  great  refemblance  between  all  acids 
for,  in  all,  particles  of  fire-air  refide,  as  in  a 
proper  fubjed. 
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In  the  cbaptet  on  fermentation,  he  lays 
down  his  ideas  on  the  elementary  principles 
of  things.  He  profefTes  himfelf  unable  to 
comprehend  what  the  Chemifts  mean  by 
their  term,  fpirk  :  if  fpirit,  diftilled  from 
fermented  liquors,  it  ought  to  be  referred 
to  -the  head  of :  fulphur  or  phlogifton  ;  and 
corrofivc  and  faline  fpirit  belongs  to  th© 
clafs  of  falts.  Under  this  appellation,  as 
Well  as  that  of  Mercury,  if  to  be  ufed  at  all, 
nitro-atmofpherical  particles  ought  to  be 
underftood.  Next  to  this  fulphur  (phlo- 
gifton)  is  the  moft  fermentative  principle^ 
and  indeed,  there  feem  to  exid  in  nature 
»but  thefe  two  adive  fubftances.  Sulphur  is 
found  in  a  great  variety  of  ftates* 

He  thinks  thefe  two  principles  are  very 
hoftile  to  each  other,  and  that  almoft  all 
fermentation,  under  which  term  he  compre- 
hends nearly  all  chemical  adion,  depends 
cUpon  their  collifion*  This  idea  pervades  the 
whole  chapter  j  but  my  own  feelings  upon 
heading  it  induce  me  to  refer  the  reader  to 
the  table  of  contents*  A  minute  analyfis 
would  afford  neither  pleafure  nor  informa- 
tion. It  ought,  however,  not  to  be  pafled 
-over,  that  he  diftindly  mentions  the  acidity 
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of  the  fumes  of  burning  charcoal,  but  fup- 
pofes  them  to  confift  of  the  nitrous  acid. 

In  treating  of  the  caufe  of  rigidity,  he 
imagines  it  to  be  owing  to  nitro-atmofpheri- 
cal  particles  fixed  among  the  fmall  parts  of 
bodies  like  fo  many  wedges  or  fpiculae.  He 
explains  the  fparks  produced  from  the  col- 
lifion  of  flint  and  fteel,  by  fyippofmg  fire- 
air  particles,  contained  in  the  metal,  to  be 
thrown  by  the  fhock  into  a  violent  agitation  : 
and  affirms,  that  thefe  bodies  will  give  fparks 
in  vacuo  :  his  receiver  muft  have  been  very 
imperfedtly  exhaufted.  The  long  digreffion 
concerning  the  caufe  of  elafticity  favours  fo 
ftrongly  of  the  corpufcular  philofophy,  that 
I  was  glad  to  recoiled,  that  it  belonged  not 
to  my  purpofe. 

The  next  chapter  treats  of  the  elafticity 
of  the  air :  and  here  the  reader  will  be 
pleafed  to  fee  this  excurfive  mind  returning 
to  experiment  and  induction,  from  his  too 
bold  attempts  to  reduce  all  nature  under 
fubjeftion  to  his  principles. 

The  rifing  of  the  fkin  into  the  cupping- 
glafs  is  afcribed  to  the  formation  of  a  partial 
vacuum,  from  the  confumption  of  the  nitro- 
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atmofpherlcal  particles  by  the  flame  :  fo  that 
the  air  becomes  not  only  unfit  for  maintain- 
ing combuftion,  but  is  alfo  in  part  deprived 
'of  its  elafticity,  as  appears  further  from  the 
following  experiments. 

Let  a  lighted  candle  be  fo  placed  in  water 
that  the  wick  fhall  rife  about  fix  inches  above 
the  furface :  then  let  a  tall  glafs  veflel  be 
inverted  over  it,  as  in  Jig.  i.  That  the 
water  may  ftand  at  the  fame  level  within 
and  without  the  inverted  veflel,  one  leg  of  a 
fyphon  fliould  be  introduced  into  it,  before 
it  is  plunged  in  the  water  :  the  other  leg 
remaining  on  the  outfide,  and  both  rifing 
above  the  furface  of  the  water :  the  ufe  of 
the  fyphon  is  to  let  out  the  air  as  it  is  com- 
preflTed  by  the  immerfion  of  the  glafs  veflTel ; 
otherwife  the  water  would  ftand  lower  in 
the  inflde :  the  fyphon  is  to  be  taken  out 
as  foon  as  the  air  ceafes  to  ifl^ue  out  through 
it  (which  will  almofl:  infl;antly  be  the 
cafe)  lefl:  the  air  fliould  flow  in  again.  Hav- 
ing made  thefe  preparations,  you  will  foon 
fee  the  water  gradually  afcend  into  the  ca- 
vity of  the  inverted  veflTel,  while  the  candle 
is  fl:ill  burning. 

He  will  not  fay  that  the  rifing  of  the 
water  is  not  in  part  owing  to  the  included 
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•air  being  lefs  agitated  and  rarefied  at  the  in* 
Jftant  the  candle  is  going  out,  but  it  is  in 
part  alfo  owing  to  the  flame  having  conr- 
fumed  the  nitro-atmorpherical  particles,  fo 
that  the  air  is  now  lefs  capable  of  refifting 
the  prelTure  of  the  atmofphere,  as  appears 
■^noreover  frorri  the  following  experiment. 

JLct  any  fubftance,  thit  takes  fire  readily,  be 
'fufpended,  as  inj%.  i.  in  a  capacious  glafs 
yeffel  inverted.    He  ufes  a  piece  of  camphor, 
under  which  a  little  linen,  calcined  to  black- 
hefs  and  dipped  in  fulphur,  is  laid.  The 
'iiiouth  of  the  vefTel  is  to  be  immerfed  about 
'ten  fingefs  breadth    in  water :  the  water 
"within  and  without  is  to  be  brought  to  the 
fame  level  as  before ;  then,  for  the  fake  of 
^  more  diflinft  view,  let  forjie  water  be 
'taken  but  of  the  external  veiTel,  or  rather  let 
the  inverted  glafs  cucurbit  be  removed,  by 
introducing  under  it  a  fmall  vefTel,  capable 
of  containing  its  mouth,  and  then  lifting  it , 
into  a  fhallower  vefTel  than  the  firft,  containr 
ing  fdme  water :   and  then  let  the  whoU 
fiand  till  "the  air,  expanded  by  the  heat  of  || 
the  hand,  fhall  have  returned  to  its  former 
dimenfions ;  now  let  the  height  of  the  water 
within  be  marked  by  flicking  bits  of  paper 
with  paftc,  made  of  t>frley  flour  boiled  in 
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water,  to  the. fides  of  the  cucurbit;  which 
is  next  to  be  brought  into  the  light  of  the 
fun,  fo  that  the  combuftible  matter  may  be 
fired  by  a  burning  glafs :  when  this  is  done, 
you  will  perceive  the  water  within  to  de- 
fcend,  on  account  of  the  motion  of  the  ig* 
neous  particles,  and  the  rarefadion  of  the 
air.  On  the  extindlion  of  the  flame,  the 
velTels  are  to  be  removed  out  of  the  light 
of  the  fun,  that  the  rarefied  air  may  cool 
and  return  to  its  former  ftate,  when  you 
will  find  the  water  within  above  its  former 
level  J  and  upon  calculation,  he  finds  the  air 
to  be  reduced  i-30th  in  bulk. 

After  the  fumes  had  difappeared,  and  the 
glafs  had  become  as  clear  as  at  firft,  he  tried 
to  inflame  another  piece  of  camphor  in  the 
fame  air,  but  in  vain ;  "  a  clear  proof  that 
the  combuftion  had  deprived  the  air  of  its 
fire-air  particles,  fo  as  to  have  rendered  it 
altogether  unfit  to  fupport  flame." 

Left  any  one  fhould  attribute  the  failure 
of  this  fecond  attempt  to  an  opacity  of  the 
glafs  produced  from  the  fumes,  he  fixes  a 
piece  of  paper  by  pafting  its  edges  to  the 
jnfide  of  the  bellj  and  withdraws  it  after  the 
firft  experiment,  and  then  tranfmits  the  rays 
through  the  clear  fpot. 
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;  In  further  confirmation  of  his  hypothefis 
lie  adduces  the  following  experiment.  He 
ties  a  moifi;  piece  of  bladder  tight  over  the 
mouth  of  a  vefTel ;  and  then  applies  an  in- 
verted glafs  cucurbit,  including  a  moufe,  clofe 
to  the  bladder,  as  is  Ihewn  in  jig.  2.  This 
difpofition  being  made,  the  edge  of  the  cu- 
curbit will  be  feen  after  fome  time  to  ad- 
here very  firmly  to  the  bladder,,  and  the 
l^ladder  itfelf  be  drawn  up  into  the  body  of 
the  cucurbit,  juft  as  in  cupping  3  and  this 
will  take  place  while  the  animal  is  yet  breath- 
ing :  and  by  laying  hold  of  the  cucurbit,  the 
velfel  below,  unlcfs  it  be  very  heavy,  may 
be  lifted  up ;  fo  that  in  the  operation  of  cup- 
ping, a  fmall  animal  might  ferve  inftead  qf 
fire. 

The  next  experiment  is  added  for  the  fake 
of  afcertaining  how  much  the  air  is  dimir 
niflied  when  deprived  of  its  "  vital  particles," 
by  the  refpiration  of  animals.  Let  a  fmall 
animal  be  confined  within  an  inverted  glafs 
veflTel,  or  rather  let  it  be  fufpended  under 
proper  confinement,  in  a  glafs  cucurbit,  as 
the  jar  is  in  Jig,  4.  The  water  within  the 
inverted  cucurbit  is  to  be  brought  as  before 
to  the  level  of  that  in  the  vefiTel  which  fup- 
ports  it  J  then,  for  the  fake  of  feeing  diftindly 
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the  height  of  the  water  within,  let  fome 
water  be  taken  out  of  the  outer  vefTel ;  and 
let  marks  be  made  by  parting  bits  of  paper 
on  the  ftdes  of  the  cucurbit :  In  a  fhort  time 
you  will  fee  the  water  gradually  arifing  into 
its  cavity  notwithftanding  the  heat  and 
exhalations  from  the  animal  would  feenx 
likely  to  produce  a  contrary  effect. 

The  diminution  of  bulk  in  the  air  he 
jifcertains  by  meafuring  the  fpace  it  occupied 
before  and  after  the  fuffocation  of  the  ani- 
jnal,  which  may  be  done  by  filling  the  vef- 
fel  up  to  the  marks  on  the  fides.  He  finds, 
from  the  mean  of  many  experiments,  that 
the  diminution  is  about  i-i4th*  :  and  adds, 
that  the  animal  ought  always  to  be  placed 
pear  the  furface  of  the  water. 

Hence  he  infers,  that  in  refpiration,  ani- 
jnals  derive  from  the  air  certain  "  vital  and 
plaftic  particles."  If  the  lungs  were  only 
to  be  inflated  for  the  purpofe  of  fhaking  and 
breaking  down  the  blood,  why  fhould  an 
animal  fo  foon  expire,  while  fo  much  air 
remains,  and  while  it  is  forced  by  very  nearly 
the  whole  prelTure  of  the  atmofpherp  into 
the  lun^s  ? 

•  He  knew  not  that  fixed  a^r  is  exhaled,  and  that  lime-water 
\viU  abforb  it. 

There 
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There,  is  np  reafon  to  deny  that  th.e  air 
enters  into  the  blood,  becaufe  we  cannot 
perceive  the  dufts.  Yet  in  lungs  boiled  and 
differed,  the  microfcope  difcovers  innumer- 
able pores,  but  he  will  not  affirm,  that 
thefe  are  the  duds  in  queflion. 

But  he  thinks  it  clear,  that  the  air  is  ex- 
haufted  of  the  fame  particles  by  refpiration 
and  combuftion :  for  if  a  burning  candle  and 
an  animal  be  inclofed  together  in  a  vefTel, 
as  in  the  former  experiments,  the  candle 
will  be  foon  extinguiljhed,  and  the  animal 
will  not  long  furvive  it.  He  finds  that  an 
animal  will  not  live  much  above  half  the 
time  that  it  would  have  lived  without  the 
candle.  Neither  can  it  be  fuppofed,  that 
the  animal  is  ftifled  with  fumes,  becaufe  if 
fpirit  of  wine  be  ufed,  the  animal  will  ftill 
die  fooner:.  it  is  becaufe  the  air  is  in  pait 
deprived  of  nitro-atmofpherical  particles  by 
the  combuftion ;  fo  that  both  the  light  is 
cxtinguiflied,  and  the  animal  expires,  for 
want  of  thofe  particles. 

He  fuppofes  that  flame  can  be  fupported 
only  by  a  large  and  continual  fupply  of  this 
matter,  whereas  a  fmaller  quantity  inhaled 
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at  intervals  is  fufficknt  for  animals,  and  that 
for  this  reafon  they  furvive  the  flame.  He 
jnade  an  unfuccefsful  attempt  to  inflame 
icombuftible  matter  in  air,  in  which  an  ani- 
mal had  expired. 

What  obfcurity  there  may  be  in  the  man- 
ner in  which  this  author  has  exprefled  his 
.opinions,  or  deficiency  of  proof  in  his  ex- 
periments, my  reprefentation  is,  I  hope, 
faithful  enough  to  enable  the  reader  to  de- 
termine. The  following  pafllage  of  a  writer, 
hardly  lefs  difliinguiflied  by  the  attention  he 
has  paid  to  the  progrefs  of  Natural  Philo- 
fophy,  than  by  the  additions  he  has  made 
to  this  department  of  it,  will  fhew  how  lit- 
tle Mayow's  theory  was  noticed.  *'  That 
Candles  will  only  burn  a  certain  time  in  a 
given  quantity  of  air,  is  a  fadt,  not  better 
known  than  it  is  that  animals  can  live  only 
a  certain  time  in  it  j  but  the  caufe  of  the 
fieath  of  the  animal  is  not  better  known  than 
that  of  the  extind;ion  of  flame,  in  the  fame 
f  ircumftanpes  *t*^ 

The  pages  that  follow  thefe  obfcure  bint^ 
{jetray  the  reign  of  the  corpufcular  philofo- 

♦  Prieftley's  exp.  on  siir.    I.  70, 
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phy.  Enquiring  how  the  elafticity  of  the 
air  is  impaired  by  thefe  proceffes,  he  ftates, 
and  alas !  rejefts  alfo  this  limple  explanation, 
that  one  of  the  ingredients  having  pafled 
into  the  blood,  there  is  a  diminution  of  fub- 
ftance  ;  had  he  well  conceived  the  idea  of 
tranfition  from  an  aeriform  to  a  folid  or 
liquid  flate,  he  would  have  faved  himfelf 
much  unneceflary  fpeculation  :  but  the  ful- 
phureous  particles  impinge  violently  againft 
the  nitro-atmofpherical,  on  which  the  ten- 
lion  of  the  air  depends,  and  ftrike  them  out 
of  the  air  as  fparks  from  fteel  i  thus  the  par- 
ticles of  air  are  changed  from  rigid  to  flexi- 
ble, and  fo  oppofe  lefs  refiftance  to  the  pref- 
fure  of  the  atmofphere. 

But  thofe  who  fhall  have  courage  to  read 
on,  will  find  a  paffage  in  which  elegant  ex- 
periments and  nice  obfervations  are  fo  clofely 
crouded,  that  juftice  cannot  be  done  to  it 
otherwife  than  by  tranflation.  Having  ob- 
fcrved,  that  there  is  a  ftream  of  air  conftantly 
fetting  towards  flame,  and  that  not  only  on 
account  of  the  rarefaction  of  the  contiguous 
air,  but  alfo  becaufe  that  which  has  been  de- 
prived of  the  nitro-atmofpherical,  its  mofi: 
folid,  part,  has  become  lighter,  and  therefore 
iji  forced  upwards  j  he  proceeds,  by  faying, 
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"  that  if  an  animal  of  fmall  fize,  as  a  motifc 
or  bifd,  be  placed  as  before,  in  a  clofe  veffel, 
but  near  the  top,  it  will  die  much  fooner,  and 
the  water  will  rife  much  lefs  than  if  it  had 
been  placed  in  a  lower  fituation.  This  will 
appear  flill  more  clearly,  if  of  two  birds,  or 
two  mice,  one  be  fet  at  the  top  and  the 
other  at  the  bottom  of  the  veflel ;  for  the 
animal  at  the  lower  ftation  will  live  fomc 
time  longer.  We  are  not  to  fuppofe  that 
any  vapours  exhaled  from  the  latter  fill  the 
top  of  the  veffel  and  exclude  the  air;  every 
thing  of  this  kind  is  condenfed  on  the  fides ; 
otherwife  ( if  it  were  elaflic  )  the  water 
would  be  deprefTed  :  but  the  air  being  ren- 
dered lighter  from  the  lofs  of  nitro-atmof- 
pherical  particles,  afcends  to  the  top,  and 
there  reiifts  the  prefTure  of  the  atmofphere, 
though  it  is  unfit  to  fupport  life;  while 
:he  air  at  the  bottom  is  yet  fo  little  tainted, 
that  it  can  be  breathed.  It  deferves  to  be 
remarked,  that  when  one  of  thefe  animals 
begins  to  feel  the  want  of  air,  it  raifes  its 
mouth  upwards  in  fearch  of  fomething  to 
breathe  :  as  its  diflrefs  increafes,  it  turns  its 
head  downwards,  and  finding  a  little  refrefh- 
ment,  protrudes  its  mouth  as  low  down  as 
pofiible,  and  retains  it  in  that  fituation." 


Here 
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"  Here  the  author  expreffes  his  admiration 
tf  that  provifion  of  nature,  by  which  air 
rendered  unfit  for  refpiration  is  carried  up- 
wards out  of  the  way  of  animals.  To  dif- 
tinguifli  and  propofe  fit  objefts  of  enquiry  13 
ho  equivocal  mark  of  a  mind  at  once  aftive 
and  enlightened.  The  author,  confidering 
the  great  wafte  of  fire-air,  which  he  here 
calls  the  Elixir  of  life,  juftly  conceives  that 
tnere  muft  be  fome  contrivance  in  the  confti- 
tution  of  things  to  replenifh  the  atmofphere 
with  it.  Had  he  but  flopped  at  the  prob- 
lem !  but — Thou,  mean  while,  whom  neither 
wind  nor  water  mills,  neither  lions  nor  flocks 
of  fheep,  could  appal,  undaunted  knight  of 
La  Mancha,  look  down  well-pleafed  on  his 
en tef prize  :  it  is  the  enterprize  of  a  kindred 
Ipirit — he  is  determined  to  folve  it.  There- 
fore, the  fun  muft  be  an  immenfe  chaos  of 
nitro-atmofpherical  particles  agitated  by  a 
rapid  and  incefiant  motion:  which  becomes 
fainter  as  we  recede  further  from  that  lu- 
minary, and  by  the  time  we  have  defcended 
fo  far  below  the  moon  as  the  middle  region 
of  the  air,  is  entirely  loft ;  and  here  thefe 
particles  conftltute  the  element  of  cold:  Now 
for  the  application  ;  the  vitiated  air  afcends 
to  the  region  of  the  element  of  heat,  or  of 
the  rapid  movement  of  the  nitro-atmofphe- 
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rical  particles,  with  which  it  is  -there  anew 
impregnated  J  and  now  being  heavier  de* 
fcends  j  but  is  turned  off  towards  the  poles 
by  the  vapours  continually  afcending  from 
the  hot  regions  about  the  equator.  Hence 
the  north  wind,  loaded  as  it  is  with  thefe 
particles  in  a  quiefcent  ftate,  comes  to  us  fo 
cold.  And  in  this  manner  is  maintained  a 
circulation  of  air,  indifpenfably  necefTary  to 
life.  The  fky  appears  blue,  becaufe  we  be- 
hold the  region  where  the  motion  is  much 
flackened  ^  thus,  burning  fulphur,  and  all 
fainter  flames,  are  of  a  blue  colour,  from  the 
fame  flow  motion  of  thofe  particles. 

■r , 

The  eighth  chapter  is  partly  a  fupplement 
to  the  treatife  on  refpiration,  and  partly  a 
recapitulation.  It  feems,  therefore,  not  im- 
proper to  join  them  together  in  this  ab- 
ftradt. 

In  the  mean  time  I  pafs  on  to  a  part 
which,  as  well  as  the  beginning  of  the  fe- 
venth  chapter,  difplays  the  happieft  con- 
jundtion  and  co-operation  of  the  dextrous 
hand,  -  the  obfervant  eye,  and  fagacious  mind. 
To  be  fenfible  of  the  merit  of  the  following 
contrivances,  we  have  only  to  recollect  how 
difficult  it  muft  have  appeared,  before  a  Uv- 
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ing  philofopher,  of  whom  this  country  has 
jufl:  reafon  to  be  proud,  a  fecond  time  taught 
us  the  art,  to  confine,  divide,  remove  from 
vefTel  to  vefTel,  examine,  and  manage  at  plea- 
fure,  fugitive,  incoercible,  and  impalpable 
fluids,  like  that  which  we  breathe*.  Mayow 
fully  exhibits  this  ingenious  invention  in  his 
enquiry,  whether  air  can  be  generated  anew, 
as  appeared  probable  when  he  confidered  the 
various  ways  in  which  it  is  deftroyed.  On 
this  fubjeft  he  relates  an  experiment  refem- 
bling,  as  he  takes  care  to  mention,  one  of 
Mr.  Boyle's. 

Put  a  mixture  of  equal  quantities  of  fpirit 
of  nitre  and  water  into  a  large  glafs  velTel  j 
then  plunge  a  phial  into  the  mixture,  and  fill 
it  compleatly  ;  afterwards  introduce  two  or 
three  globules  of  iron  into  the  mouth  of  this 
phial,  and  invert  it  on  the  bottom  of  the 
larger  veflel,  as  in  jig.  3,  taking  care  left 
the  globules  fall  out  of  the  phial,  which 
may  be  managed  by  flopping  the  orifice  with 
the  finger  or  fome  other  obftacle,  till  it  be 
brought  to  reft  upon  the  bottom  of  the  vef- 
fel the  acid  will  foon  adt  upon  the  iron, 

•  Hon.  H-  Cavendifh's  exp.  on  fadlitious  air.    Ph.  Tr. 
JuVI.  page  142  and  the  plate. 

and 
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.^ndraife  a  great  efFetvefcence ;  and  the  ex- 
ihalations  (halitus)  raifed  by  the  commotion 
will  afcend  in  the  form  of  bubbles  to  thd 
itop  of  the  phial,  and  there  conftifute  a  gas" 
(aura),  which  will  gradually  deprefs  the 
water,  as  it  is  generated.  As  foon  as  thd 
Iphial  is  full,  raife  it,  fo  that  the  iron  glo- 
Ibules  may  fall  out,  and  remove  them  from 
;the  liquor,  taking  care  at  the  fame  time  not 

<:;!to  lift  the  mouth  of  the  phial  above  its  level. 

'  (On  (landing,  this  gas  will,  by  degrees,  be 
icondenfed,  and  the  liquor  will  rife  into  its 
iplace;  about  i-4th  will  retain  the  ftate  of 

i  -gas,  and  no  cold,  however  intenfe,  will  con- 
iidenfe  it :  if  the  iron  be  introduced  again, 
tfrefh  gas  will  be  produced,  of  which  part 
•will  never  be  condenfed  into  a  liquid. 

Here  the  diminution  of  the  nitrous  aii* 
iiepends  upon  its  abforption  by  the  nitrous 
!  iacid,  and  in  a  fmall  degree  on  the  difper- 
(  i.ion  of  the  heat  excited  by  the  effervefcence/ 
!:o  which  he  imputes  it:  a  little  phlogifticated 
-.air  will  alfo  be  generated  at  the  fame  time, 
-japd  this  will  not  be  abforbed.  He  adds, 
itkthat  if  the  ef^ervefcence  be  very  flow,  or  if 
^i|the  extrication  of  air  be  continued  a  day  or 
V  ttwo  (in  which  cafes  the  acid  will  be  fatu- 
J  .^ted  with  gas)  or  if  vitriolic  acid  be  ufed 
!  G  inflead 
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inflead  of  nitrous  (when  inflammable  ai^ 
will  be  produced)  the  gas  will  fuffer  littlf 
or  no  condenfation.     Whether  this  gas  be 
common  air  or  not,  is  not,  he  thinks,  iaxy 
inediately  evident,  but  the  following  expe- 
riment proves  it  to  have  equal  elafticity. 
Take  a  glafs  tube,   hermetically  fealed  at 
one  end,  of  the  bore  of  a  quill  and  about 
four  fingers  breadth  long  :  let  fall  a  drop  of 
water  into  it,  and  mark  upon  a  llrip  of  pa^ 
per  fixed  to  the  outfide,  how  high  the  drop 
flands,  then  add  another  drop,  marking  its 
height,  and  fo  on.    Then  put  the  open  end  .< 
of  the  tube  into  the  neck  of  a  bottle,  and 
clofe  the  jundlure  with  a  compad:  cement, 
as  in  Jig.  5.    Fill  this  bottle,  tube  and  all, 
fuH  of  water,  and  then  invert  it  in  a  veflel 
of  water.    In  order  to  transfer  the  gas,  in- 
troduce a  fmall  veffel  (as  a  faucer)  below  the 
mouth  of  the  phial  containing  the  gas,  and 
remove  it  into  the  veiTel  containing  the  bot- 
tle with  the  tube.    Then  bring  the  mouth 
of  the  phial  full  of  gas  under  the  mouth 
of  the  bottle  full  of  water,  as  is  reprefented 
in  fg.  5,  and  incline  the  phial  till  the  gaa. 
afcends  into  the  bottle,  which  may  be  quite 
filled  with  gas  in  this  manner,   though  a 
very  Uttle  will  fuffice  for  the  experiment. 

Novf  j| 
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Now  the  bottle  is  to  be  removed  into  a 
receiver,  which  is  to  be  exhaufted  by  Mr. 
Boyle's  air-pump  :  for  this  purpofe,  let  a 
fmall  veflel,  which  however  muft  be  large 
enough  to  hold  the  mouth  of  the  inverted 
bottle,  be  brought  under  it,  and  then  let  it 
be  removed,  full  of  water  and  with  the 
bottle  refting  upon  it,  under  the  receiver^ 
When  part  of  the  air  is  exhaufted,  the  gas 
will  expand  and  make  its  way  out  of  the 
bottle  :  as  foon  as  the  air  is  extracted  as  much 
as  poffible,  let  it  be  again  admitted,  and  the 
water  in  the  fmall  veflel  will  be  forced  up 
into  the  bqttle,  and  fill  it  almoft  entirely, 
for  the  gas  will  occupy  but  a  fmall  part  of 
the  tube  j  and  yet  tbis^- fmall  quantity  was 
before  fuflicient  to  fill  the  bottle  and  refift 
the  preflTure  of  that  portion  of  air  which 
could  not  be  extraded  as  well  as  of  the  water* 

By  meafuring  the  capacity  of  the  whole, 
bottle  by  dropping  water  into  it,  and  com- 
paring it  with  the  capacity  of  the  portion 
of  the  tube,  which  the  remaining  gas.  filled, 
we  may  find  how  much  it  had  dilated  (pro-, 
vided,  however,  none  efcape  out  of  the  bottle  ) 
for  as  much  as  the  former  exceeds  the  latter, 
fb  great  had  been  the  cxpanfion. 

G  z  jpc 
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He  found  that  the  gas  expanded  to  above 
two  hundred  times  its  original  bulk,  and 
it  would  have  reached  four  hundred  times, 
but  for  ihepreflure  of  the  furrounding  water. 
Common  air  does  not  expand  more:  care, 
he  adds,  muft  be  taken  to  make  the  prefTure 
of  the  furroundiiig  water  at  all  times  equal, 
•and  to  exhauft  the  receiver  at  the  fame  de- 
gree.    The  air  alfo,  in  which  a  light  had 
gone  out,  or  an  animal  had  died,  he  finds  to 
be  equally  expanfible  with  any  other  kind,  a 
faft  hardly  confiftent  with    his  reafonings 
upon  the  mechanifm  of  the  air's  elafticity  in 
ch.  7.     His  contrivance  for  taking  this  air 
out  of  the  veffel  in  which  it  had  been  left 
after  combuftion  or  refpiration  had  ceafed, 
is  fufficiently  curious :  he  fills  a  phial,  or 
-other  glafs  veflel,  not  too  large,  with  water, 
and  then  brings  it  inverted  under  the  mouth 
of  the  former  vefTel ;  in  order  to  lift  it  above 
the  level  of  the  water,  he  has  a  flick  placed 
acrols  the  infide,   as  in  Jig.  4,   and  acrofs 
this  ftick  a  cord  is  thrown,  in  fuch  a  man- 
ner, that  both  ends  fhall  come  out  under 
the  edge  of  the  veflcl  j  one  of  thefe  ends  he 
ties  round  the  bottom  of  the  inverted  phial, 
which  he  wants  to  raife,  and  pulls  the  other 
till  it  is  brought  above  the  level  of  the  water, 
in  confequence  of  which,  the  water  it  con- 
tains 
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tains  falls  out,  and  it  is  filled  with  air ;  an4- 
now,  by  laying  hold  of  the  other  end  of  the 
cord,  he  can  pull  it  down,  take  it  out,  and 
transfer  the  air  into  his  meafuring  appara- 
tus;/^. 5. 

But  though  the  gas  produced  in  the  man- 
ner already  mentioned,  is  as  elaftic  as  com- 
mon air,  it  does  not  follow,  that  it  is  the 
fame,  that  is.,  endowed  with  vital  or  igneous 
particles ;  lince  that,  in  which  a  light  or, 
life  have  been  extinguifhed,  has  equal  elaf- 
ticity,  though  deftitute  of  this  principle. — 
The  queftion  then  is,  whether  it  is.  capable 
of  fupporting  life.  He  firfl:  colledls  a  quan- 
tity, by  repeatedly  filling  a  fmall  phial,  as 
above,  by  introducing  globules  of  irop  into 
the  neck,  &c.  and  then  transferring  the  gas 
into  a  larger  veflel."  The  gas  thus  co\\ed:ed 
he  ufes  in  an  experiment,  in  the  relatioji  of 
which,  I  find  great  obfcurity,  unlefs  he  ufed, 
as  he  furely  did,  his  inflammable  air  pnly, 
and  not  his  nitrous :  otherwife  the  refult 
muft  have  been  very  different :  he  brings  a 
moufe,  confined  in  a  trap  placed  on  a  fup^ 
port,  under  an  inverted  glafs  velTel,  as  in ^g^, 
6,  and  fets  the  vefi^el  in  water,  contriving, 
as  above,  by  means  of  his  fyphon,  that  the 
water  fliall  itand  at  the  fame  level  withijt 

G  3  and 
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trtd  without  J  the  time  the  animal  lives  muft 
be  carefully  noted  :  then  another  moufe  is  to 
be  placed  in  exadtly  the  fame  fituation,  wit^ 
the  fame  quantity  of  frefli  air,  and  no^ 
about  twice  or  thrice  as  much  gas  is  to  be 
transferred  into  this  vefTel  as  it  contains  of 
air :  and  the  veffel  is  to  be  raifed  till  the 
water  within,  now  depreffed  by  the  gas,  ia 
of  the  fame  level  with  the  fupport,  on  which 
the  animal  is  placed,  care  being  taken  not 
to  lift  it  above  the  external  water.  In  this 
cafe,  the  animal  will  live  little  longer  than 
in  the  former,  when  no  gas  was  introduced ; 
whereas,  were  the  gas  really  air,  and  fit  to 
maintain  life,  it  ought  to  have  lived  at  leaft 
twice  as  long.  The  reafon  why  it  lives  at 
all  longer  is,  he  believes,  becaufc  the  air, 
on  account  of  the  quantity  of  gas  mixed 
with  it,  is  breathed  in  fmaller  quantities  at 
once.  Notwithftanding  this  and  other  dif- 
ferences, mentioned  in  the  laft  chapter,  he 
flill  imagines  there  may  be  a  confiderable 
refemblance  between  common  air  and  gas 
produced  from  iron,  of  which  the  particles 
are  rigid,  and  corrofive  liquors  abounding  in. 
nitro-atmofpherical  fpirit. 

The  following  chapters  of  this  treatife 
either  }ie  beyond  the  bounds  }  have  fet  to 
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myfelf,  or  are  fuch  that  few  readers  need 
defire  much  more  information  concerning 
them  than  the  table  of  contents  will  fupply. 
It  may  excite  fome  furprize  to  fee  the  opi- 
nions of  Defcartes  brought  forward  in  the 
1 2th  chapter  with  the  ornament  of  nitro- 
atmofpherical  particles ;  fince  Newton,  whofe 
purity  from  fuch  crude  fpeculations  and 
groundlefs  conjedlures  as  ftain  the  pages,  I 
pafs  over,  defervcs  to  be  admired  almoft  as 
much  as  the  greatnefs  of  his  difcoveries,  had 
now  appeared ;  and  had  exhibited,  not  only 
in  his  ledlures  at  Cambridge,  but  in  a  perio- 
dical publication,  which  it  would  be  ftrange 
if  Mayow  had  not  yet  feen,  the  outlines  of 
his  matchlefs  work  on  light  and  colours*. 

Yet  amid  thefe  adopted  docflrines  of  an 
age,  when  the  fad:s  obferved  were  not  nu- 
merous nor  well  arranged,  and  when  the  art 
of  reafoning  upon  them  was  very  imperfedt, 
there  appears  now  and  then  fomething  not 
unworthy  of  his  other  difcoveries.  He  obtains 

*  No.  80.  of  the  Phil.  Tranf.  begins  with  a  letter  of  Mr'. 
J/aac  Neiuton,  coritaining  his  newo  theory  of  light  and  colours  ; 
this  letter  is  dated  February  6th,  and  was  publifhed  February 
19th,  i6yi-z.  Mayow  might  have  written  this  treatife  fooner, 
but  ftill  he  might  have  ftruck  out  his  errors.  But  Newton's 
difcoveries  did  not  univerfally  meet  with  a  kind  reception,  as 
indeed  fuch  difcoveries  jieyer  will  at  &rll. 

air 
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air  from  water,  by  making  it  boil  in  fuch 
an  apparatus  as  is  feen  in  fig,  3.  He  fup- 
pofes  that  the  heat  of  the  Bath  waters 
proceeds  from  the  fermentation  of  pyrites' 
moiftened  with  fubterraneous  water  :  becaufe 
there  are  almoft  whole  mountains  confiding 
of  this  mineral  or  aluminous  ore,  and  becaufe 
thofe  hot  fprings  contain  a  matter  that  feems 
to  be  fupplied  by  the  pyrites,  of  which  cop- 
peras is  made  :  that  moll;  fprings  are  fed  by 
rain  water  :  that  fiflies  derive  air  from  the 
water  in  which  they  live,  and  that  their  gills 
ferve  them  for  lungs ;  that  in  an  cxhaufted 
receiver  the  diftention  of  the  air  bladder 
caqfes  the  belly  of  a  fifli  to  turn  upwards ; 
that  thefe  animals  confume  but  little  air: 
that  foap  is  not  folublc  in  fpring  water,  be- 
caufe the  acid  it  contains  unites  with  the 
alkali  and  feparates  the  oil ;  that  oil  of  vi- 
triol poured  into  fpring  water  produces  a 
gentle  effervefcence. 

The  treatife  on  Refpiration,  as  it  was  the 
firft,  fo  it  may  be  juftly  confidered  as  the 
moft  perfedt  of  Mayow's  works.  In  this 
treatife,  as  he  fays,  he  does  not  pay  any 
regard  to  the  authority  of  writers,  but  to 
truth  itfelf.  He  refts  all  his  pofitions  upon 
evidence,  if  not  always  peculiar  to  himfelf,  yet 
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fuch  a§  he  had  clofely  examined.  Hence  his 
difcoveries  are  here  intermixed  with  no  wild 
Cartefian  hypothecs,  and  with  very  little 
error  of  any  kind.  He  delivers  the  fub- 
ftance  of  his  chemical  do(ftrines  on  the  na- 
ture of  air,  and  bcfides,  at  the  age  of  two 
or  three  and  twenty,  fhews  a  wonderful  pro- 
ficiency in  the  nice  and  flow-paced  labour  of 
difledtion.  The  former,  and  indeed  the 
larger  part  of  this  treatife  explains  the  me- 
chanifm  of  refpiration.  In  the  exordium  I 
read  the  dictates  of  a  mind  habitually  ardent, 
and  now  unufually  animated,  as  it  contem- 
plates the  importance  of  the  fubjedt,  the  mag- 
nitude of  difficulties  found  infuperable  by 
others  and  the  enlargement  of  human  know- 
ledge juft  accompliflied  by  its  exertions. 

i 

Having  rejedted  the  the  fuga  vacui,  and 
the  other  hypothefes  enumerated  in  the  table 
of  contents,  he  attributes  the  inflation  of 
the  lungs  to  the  prefl'ure  of  the  atmofphere. 
He  fuppofes  a  bladder  to  be  placed  within  a 
pair  of  bellows,  with  the  neck  quite  clofe  to 
the  pipe,  fo  that  all  the  air  that  enters  at  the 
nozzle  fhall  pafs  into  the  body  of  the  blad- 
der ;  and  offers  this  as  an  elucidation  of  the 
manner  in  which  the  lungs  are  inflated. — 
The^  might  alfo  be  inflated  by  the  air's  elaf^- 

ticity, 
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ticity,  as  if  an  animal  fhould  be  inclofed  in  h 
a  phial  clofely  flopped,  and  fo  this  preffure  i 
be  intercepted,  the  tendency  of  the  air  to  Ij 
expand  would  fill  its  lungs  :  the  elafticity  of 
the  air,  however,  is  regulated  by  the  fame 
preffure  :  for  the  air,  efpecially  that  near  the 
earth,  makes  a  conftant  effort  to  expand, 
juff  as  a  fleece  of  wool  will  reftore  itfelf  upon 
removing  any  weight  that  may  prefs  it :  here 
he  quotes  the  experiment  of  placing  a  blad- 
der flaccid  and  almoft  empty  of  air,  under 
the  receiver  of  an  air-pump,  and  extradling 
the  air,  in  confequence  of  which,  the  blad- 
der fwells  out  to  its  full  dimenflons. 

The  lungs  being  without  mufcles,  cannot 
dilate  themfelves ;  if,  indeed,  they  had  muf- 
cles, their  adlion  would  be  to  produce  con^ 
traftion. 

As  the  inflation  of  the  lungs  depends  upon 
the  air  entering  the  dilated  thorax,  he  en- 
quires how  this  dilation  is  effected :  and 
he  attributes  it  firff  to  the  elevation  of  the 
ribs.  He  afferts  ftrongly,  and  proves  the 
confpiring  adion  of  both  fets  of  intercof- 
tal  mufcles,  and  rejedls  the  fuppofition  of 
the  internal  fet  ferving  to  contradt  the  tho- 
rax i  a  pofitign  generally  fuppofcd  to  h-ave 

been 
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been  firft  eftabliflied  by  the  celebrated  contro- 
verfy  between  Hamberger  and  Haller^,  in 
1748,  and  the  following  years. 

He  delineates  and  defcribes  the  double 
articulation  (for  he  fays  it  was  generally  fup- 
pofed  to  be  fingle)  of  the  ribs  with  tho 
fpine,  and  the  obliquity  of  the  cartilages 
that  conned:  the  ribs  and  the  fternum :  and 
obferves,  that  by  thefe  contrivances,  the  ribs 
cannot  be  elevated  without  at  the  fame 
time  being  thrown  outwards,  and  enlarging 
the  capacity  of  the  thorax :  to  which  efFedt 
the  depreffion  of  the  diaphragm  contributes 
in  the  fecond  place. 

^  After  explaining  fome  difeafes  and  fome 
affeftions  of  refpiration,  he  goes  on  to  (hew 
tthat  the  abdominal  mufcles  ad:  in  expira-o 
ttion  together  with  the  afcent  of  the  dia-* 
iphragm. 

The  ufe  "f-  of  refpiration  is  neither  to  cool 
t^e  heart,  nor  break  dowft  the  blood.  He 

•  1.  C.  p.  83. 

f  Boyle  (Phyfico  mech.  exp.  1661)  feems  more  than  hal^ 
milling  to  believe  that  the  air,  in  refpiration,  ferves  only  to 
nrarry  off  the  excrementitious  exhalations  of  the  blood ;  but 
cpautioufly  concludes,  that  there  appears  reafon  to  fufpeA,  that 
ll^ere  is  fome  ufe  of  the  air  which  we  do  not  yet  thoroughly 
IB»derftand,  ;hat  m^es  it  f?  neceflary  to  the  life  of  animals. 

r^jedts 
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rejedts  alfo  the  opinion  moft  received  in  his 
time,  and  perhaps  alfo  in  ours,  that  this 
function  ferves  to  tranfmit  the  blood  from, 
the  right  to  the  left  cavities  of  the  heart. — 
This  queftion  has  but  very  lately  been  finally 
fettled  *,  yet  Mayow  approached  very  near 
to  the  truth.  He  fays,  **  it  is  certain  that 
the  blood  may  pafs  through  the  lungs,  tho' 
they  do  not  move  :  for  blood,  or  any  liquor, 
thrown  with  a  fyringe  into  the  pulmonary 
artery  of  a  dead  animal,  will  pafs  readily 
into  the  left  ventricle  of  the  heart;  and  any 
one  who  ftops-  his  breath  for  a  time,  will 
feel  a  pulfation  in  the  arteries  of  the  wrift, 
which  could  not  happen  if  the  blood  did  not 
in  the  mean  time  pafs  to  the  left  ventricle." 
Here,  for  farther  information,  he  refers  to 
a  pafTage  below,  where  he  fays,  "I  know  not 
whether  in  fuppreffed  refpiration  the  blood, 
for  want  of  nitro-atmofpherical  particles,  be- 
comes fo  thick  as  to  be  unfit  for  motion, 
and  to  ftagnate  in  the  left  ventricle ;  for  the 
blood,  though  not  yet  impregnated  with  air,, 
is  thrown  with  force  enough  out  of  the  right 
ventricle,  from  which  the  left  does  not  dif- 

*  Goodwyn's  Connexion  of  life,  &c.  p.  37—47-  Mayow 
exprelTes  himfelf  very  ftrongly  and  precifely  below,  "  Imo 
Sanguis  ctiam  per  ipifos  pulmones  fine  jj^fpiradoxiis  opctranfire 
poteft."   p.  312.  ;     .        ^  • 
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j  fer,  except  in  being  flronger  to  propel  the 
blood,  though  that  be  now  ftill  of  a  thicker 
Aconlirtence."    Here  he  feems  to  have  been 
•ftruck.  by  rhe  objeftion  ftated  by  Dr.  Good- 
■wyn,  if  the  black  blood  be  a  fufficient  ftimu- 
1  ilus  to  the  right  cavities  of  the  heart,  why 
I  mot  to  the  left  alfo  ?    The  fadt  however  is 
iimanifeft,  whatever  may  be  the  caufe,  which 
jiit  would  certainly  be  defirable  to  afcertain. 

iHe  then  lays  down  the  opinion  unavoid- 
ably anticipated  in  the  account  of  the  former 
t:reatifej  that  the  office  of  the  lungs  is  to 
ciireparate  from  the  air  and  convey  to  the  blood 
?3o)ne  of  its  conftituent  parts. 

I 

1 

fj  In  the  following  treatife  he  mentions  a 
cbnoft  curious  fadt,  to  this  purpofe,  and  one 
litwhich  fhews  how  exadly  he  made  obferva- 
li'iions.  In  experiments  of  transfufion,  a  dog, 
ihipon  receiving  the  arterial  blood,  though  he 
i  uas  before  breathing  deeply  and  panting,  will 
:|  ppear  fcarce  to  fetch  his  breath  at  all ;  he 
b  dds,  that  on  expiration  fomething  noxious 
thrown  out. 

1 

\\    At  this  early  age  he  had  formed  the  per 
i  l  uliar  fyftem  that  pervades  all  his  works  :  hl«l* 
iSiiind  indeed  difcovers  perpetual  reftleffnefs) 

and 
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land  an  habitual  tendency  to  advance;  for 
having  conveyed  the  vital  particles  into  the 
blood,  here  was  now  a  very  inviting  refting  j 
place ;  but  he  could  not  be  content  without 
proceeding  to  inveftigate  what  part  they  af- 
terwards perform  in  the  animal  ceconomy  j 
a  queftion  which  has  never  been  refolved, 
and  fcarce  propofed  by  phyfiologifts,  except 
in  as  far  as  the  contradtion  of  the  left  cavi- 
ties of  the  heart  is  occalioned  by  them,  to 
which  office  who  will  fuppofe  that  their 
operation  is  folely  confined  ?    he  fuppofes 
that  they  are  neceffary  to  all  mufcular  mo- 
tion, and  therefore  to  that  of  the  heart :  but 
he  will  explain — it  is  his  ruling  paffion — the 
mechanifm  by  which  they  accomplifh  this 
end :    it   is  by  exciting  an  effervefcence 
with  the  falino-hilphureous  particles,  and  fo 
€aufing  the  mufcles  to  fwell :  this  is  the  fura 
of  the  dodlrine  of  the  fourth  treatife. 

An  animal  will  live  for  fome  time  without 
breathing,  becaufe  the  blood  in  the  pulmo- 
nary velTels,  being  impregnated  with  air, 
is  fufficient  to  keep  up  the  motion  of  tht 
heart ;  when  that  fails,  life  ccafes — life  eflen- 
tially  confifts  in  the  diftribution  of  the  ani- 
faial  fpirits,  which  are  only  the  vital  air  of 
the  blood.  In  violent  motion  and  hard  exer-  (|i 

cife, 
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cife,  more  frequent  refpiration  is  neceflary  to 
procure  a  fupply  of  vital  air  for  thp  frequent 
clFervefcences  of  inufcular  contraction :  in 
violent  adtion  the  heart  muft  beat  oftener, 
which  it  cannot  do  without  an  additional 
fupply  of  that  fubftance :  "  So.  that  the 
chief  ufe  of  refpiration  is  to  keep  up  the 
motion  of  the  mufcles,  and  chiefly  of  the 
heart."  A  frog,  which  lives  for  a  time  with- 
out refpiration,  will  alfo  live  after  the  heart 
is  cut  out but  the  animals  that  require  a 
continual  fupply  of  animal  Jpirits,  and  con*" 
fequently,  an  incelTant  aftion  of  the  heart, 
require  alfo  to.  breathe. 

He  adds,  that  when,  the  motion  of  the 
heart  has  ceafed  from  interrupted  refpiration, 
if  air  be  blown  into  the  vena  cava,  it  wil^ 
be  again  reftored,  fo  that  air  feems  to  he 
the  principle,  without  which  the  heart  can- 
not move,  nor  does  it  fignify  whether  it  be 
introduced  into  the  mafs  of  blood  by  the 
lungs,  or  in  any  other  way." 

He  concludes  with  faying,  that  infedts, 
though  they  move  when  cut  in  two,  yet  can 
neither  move  nor  live  in  vacuo  as  they 
have  neither  blood,  heart,  nor  lungs,  (they  are 
aow,  however,,  ^well  known  to  have,  organs 
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of  refpiration  of  a  different  form)  and  that 
the  air  is  only  necelTary  to  them  for  the  pur- 
pofe  of  motion :  and  in  beafts  of  burthen, 
that  ufe  their  mufcles  for  a  whole  day  toge- 
ther, we  fee  whence  the  great  fupply  of  ex' 
■plofive  matter  is  derived.  Thus  does  a  man 
of  genius  bring  remote  fadls  into  the  fervice 
of  his  hypothefis. 

-   I  return  to  the  eighth  chapter  of  the  firft 
effay,  which  treats  of  the  nitro-atniofpheri- 
cal  fpirit,  as  it  is  infpired  by  animals.  He 
fufpetted  for  a  time,  that  the  vital  particles 
were  fliaken  out  of  the  air  by  the  peculiar 
ftrudture   of  the  lungs;  but,  upon  more 
mature  refleftion,  the  aerial  particles  appear- 
ed to  be  introduced  into  the  blood,  and  there 
to  be  at  once  deprived  of  nitro-atmofpherical 
particles  and  elafticity,  which  he  thinks  the 
following  experiment  renders  probable.  Let 
a  ftick,  equal  in  length  to  the  diameter  of  a 
glafs  cucurbit,,  where  it  is  wideft,  be  placed 
crofsw^ife  within  it,  fo  that  both  ends  may 
reft  on  the  fides,  as  in  fig.  4.    Over  this 
ftick  let  a  glazed  earthen  ware  veffel,  capa- 
ble of  containing  about  four  ounces  and  a 
half,  full  of  fpirit  of  nitre,  be  hung,  by- 
means  of  an  iron  hook ;  and  let  a  bunch 
of  pieces  of  iron,  tied  to  a  cord,  be  thrown 
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acrofs  the  ftick,  direftly  over  the  vefTel : 
this  cord  muft  be  long  enough  for  the  end 
of  it  to  come  out  under  the  edge  of  the  cu- 
curbit; now  the  mouth  of  the  cucurbit  is 
to  be  immerfed  about  five  fingers  breadth  in 
a  veflel  of  water,  and  the  water  within  and- 
without  brought  to  the  fame  level  by  a 
lyphon,  then  take  a  little  water  out  of  the 
containing  Veffel,  till  that  within  ftand  about 
t  three  fingers  breadth  higher ;  let  every  thing 
remain  thus,  till  the  air,  rarefied  by  the 
heat  of  the  hands,  fhall  have  returned  to  its 
former  ftate;  then  mark  the  height  of  the 
water  with  bits  of  paper. 

Now  let  the  pieces  of  iron  be  let  down 
Into  the  nitrous  acid,  by  loofening  the  cord, 
when  a  violent  eft-ervefcence,  accompanied 
with  heat,  will  arife,  and  the  water  within 
will  be  deprefifed  by  the  generated  gas. — ' 
When  the  effervefcence  has  continued  about 
twenty  minutes,  or  rather  when  the  vv^ater  has 
been  depreflied  about  three  finger's  breadth, 
ithe  iron  is  to  be  raifed  out  of  the  liquor  : 
ou  will  now  foon  fee  the  water  within  afcend 
radually,  and  in  an  hour  or  two,  it  will 
and  far  above  the  firfi:  mark;  for  having 
been  at  firft  deprelTcd  three  fingers  breadth 
elow,  it  will  be  now  as  much  above  that 

H  mark ; 
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mark  j  fo  that  about  one-fourth  of  the  fpacc 
occupied  by  the  air  will  be  filled  with  wa- 
ter :  **and  indeed  the  water  thus  elevated  'will 
difcendy  VI  no  long  timet  to  its  former  level" 
I  fufpedt  feme  miltake  here  :  the  author  fays 
nothing  more  of  this  ftrange  new  depreflion 
of  the  water  :  how  can  any  air  be  generated 
in  thefe  circumftances  ?  Did  one  of  the 
pieces  of  iron  at  any  time  come  off  the 
bunch,  and  remain  behind  in  the  acid  ?  I 
wifh  the  paffage  were  out  of  the  book,  or  at 
leaft,  that  fome  one  would  explain  it  to  me. 

By  renewing  the  produdtion  of  gas,  after 
the  air  had  loft  one-fourth  of  its  elafticity, 
he  found  that  fome,  though  but  a  fmall  di- 
minution, would  now  take  place,  upon  fuf- 
fering  the  veflels  to  ftand  for  a  time.  This 
diminution  muft  be  owing  partly  to  the  con- 
tradlion  of  the  gas,  when  the  heat  occafioned 
by  the  effervefcence  is  over,  and  partly  to  its 
abforption*.  The  auther  diftindly  imputes 
the  diminution  in  the  firft  cafe  to  the  deftruc- 
tion  of  the  air's  elafticity  in  the  fecond,  to 
the  condenfation  of  the  gas,  which  the  reader 
will  recolle(fl  that  he  had  feen  in  other  ex- 
periments \y  though  in  them  it  depended  on 

'  .  *  Sec  Prieftley  III.  103 — no. 

J  p.  35,  ^hcre  tie  nitrous  gas  was  abforbed  bjrt  he  acid,  as 
here  by  water. 
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a  caulc  a  little  different.  He  thinks  the  par-; 
tides  of  air>.  ,  being  rigid  gnd  brittle,  are 
broken  by  the  fermenting  particles,  and  that 
the  nitro-atmofpherical  are  ftruck  out,  much 
as  in  combuftion,  which  is  only  a  very  vio- 
lent fermentation.  Yet  he  does  not  infer^ 
that  the  diminution  determinois  the  quantity 
of  ihefe  particles. 

This  moft  extraordinary  difcovery  paffed^ 
as  far  a«  I  know,  unnoticed,  till  at  laft  the 
revolutiDti .  pf  more  than  half  a  century  * 
brought  it  undeJ:  the  cognizance,  of  Dr*' 
Haies>  who  only  further  obferved*  **  befideS 
the  reddifh  turbid  fume,"  lhat  frefli  air  ad^ 
mitted  to  nitrous  gas  will  be  dirriini£hed,  and 
that  this  gas  will  extinguifh  a  candle-f*.  It 
is  odd,  that  he  who  quotes  Mayow's  eJipe- 
riments  on  combuflion  and  refpiration  (houldj 
not  have: reeolleded  this,  which  is  fo  .much 
more  ftriking,  arid  more  peculiar ^  to  him^ 

f  { 

•The  vice-Chancellor's  imprimatur  for  Maybw's  CoUeaictft 
is  dated-  r673,  Sir  i.- Neman's,  tLS  P.  R.  S.  f(k-  Hales's  i« 
vol.  in  1726-27. 

,  f  ■6tat.,Eflijys  II.  283-^237.  laid  J?iinu'^  pKervadon. 
Dr.  Prieftley,  by  referring  to  this  pailage,  will  fee  that  he  has 
quoted  Hales  inaocarately.  He  fays,  that  as  Hales  procared  his 
nitrous ^ir  from  the  Walton  pyrites,  he  never  expedted  to  fe^S 
this  remarkable  appearance^  fuppofing  it  to  be  peculiar  to 
that  particular  mineral"  (I.  108).  Yet  H.  fays,  he  procUrcfd 
it  alfo  from  ftecl  filings  and  merc.ury  with  nitrous  acid. 

H  a  Bat 
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But  a  century  paffed  away  before  Dr.  Prleft- 
Jcy  paid  full  attention  to  it,  and  made  the 
proper  application  of  it. 

Mayow  found  that  the  gas  from  the  ni- 
trous acid  and  alkali  (fixed  air)  and  from 
vitriolic  acid  and  iron  ( inflammable  air), 
would  neither  of  them  produce  this  diminu- 
tion, when  applied  in  the  fame  way ;  whence 
be  concludes,  that  no  contraiftion  can  ap- 
pear, unlefs  the  gas  by  itfelf  (as  he  found 
nitrous  gas,  when  confined  by  nitrous  acid, 
would)  will  undergo  condenfation ;  and  he 
feems  to  fufpedt,  that  thefe  other  elaftic 
fluid*  deftroy  the  air,  though  the  elFed:  be 
not  vifible. 
. «  . 

•Now  in  the  fame  manner  the  blood,  being 
in  a  flate  of  fermentation,  flrikes  the uitro- 
atmofpherical  particles  from  the  air:  and  the 
florid  colour  of  that  cpataiined.in  the  arteries 
is  owing  to  the  air,  which  being  mixed  with 
the  blood,  excites  a  fermentation  in  it. 

That  the  blood  in  the  arteries  is  in  ia  flate 
of  greater  effervefcence  than  in  the  veins, 
and  contains  more  air,  he  offers  this  expe- 
riment to  fhew.  If  blood,  kept  fome  time, 
be  put  into  an  exhaufled  receiver,  it  will 

give 
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give  out  a  few  bubbles,  where  it  has  acquired 
a  florid  colour  j  whereas  blood  juft  drawn 
from  an  artery  will  expand  greatly  and  give 
innumerable  bubbles  :  but  is  not  this  owing 
to  the  greater  evaporation  from  the  warmer 
liquid  in  vacuo  ? 

If  nitrous  acid  be  mixed  with  fpirit  of 
hartfliorn,  loaded  with  its  oil,  it  will  pro-* 
duce  a  deep  red  colour*,  which  is  attributed 
to  the  effervefcence  of  the  nitro-atmofphe- 
rical  particles  of  the  acid  with  the  falino- 
fulphureous  particles  of  the  alkaline  liquor. 

The  heat  of  the  blood-f*  is  owing  to  this 
effervefcence,  as  that  of  pyrites  expofed  to 
air  and  water — In  violent  exertions  we  are 
hotter,  becaufe  the  refpiration  is  increafed, 
and  not  from  attrition  -f-,  and  if  any  one,  fit- 
ting ftill,  breathes  more  frequently  and. 
deeply,  he  will  perceive  a  glow  over  his 
body.  Some  heat,  however,  is  generated 
by  the  effervefcence  in  mufcular  piotioii. 

The  blood  becomes  acid,  by  the  attrition 
its  faline  particles  undergo,  while  the  nitro- 

•  Scheele  obferved  the  fame  blood  red  colour,  in  a  ftropg 
folution  of  calculus  in  nitrous  acid.    Essays,  p.  ZQQ. 

t  How  was  this  dodrine  thrown  away  on  Boerhaave  and 
h'i5  difciplcs !  even  "upon  Haller,  the  beft  of  them  ^IJ. 

H  3  atmofpherical 
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-itmofphenGal  efFervefce  with  the  fulphure- 
ous.  From  the  blood  the  urine  acquires 
^cidity,  for  urine  will  aft  upon  copper  like 
fal  ammoniac,  and  precipitate  fulphur  froni 
H  folution  of  liver  of  fulphur.  It  contains 
fL  fait  like  fal  ammoniac. 

I  come  with  pleafure  to  the  riext  fhort 
treatife:  for  it  brings  me  within  full  view 
of  the  conclufion,  perhaps  too  long  delayed, 
and  I  may  now  borrow  a  little  affiftance  from 
that  fallen  revie\Ver  jn  the  Tranfadions,  who 
could  never  once  prevail  on  himlelf  to  fmile 
upon  the  fair  features  of  this  new-born  off- 
fpring  of  Science.  *»  So  much,"  fays  he, 
*' if  not  too  much,  for  the  firft  treatife. — 
Our  author,  confidering  with'himfelf  how 
a  foetus  can  live  in  the  womb  without  the 
acCefs  of  air,  and  finding  the  offices  hitherto 
affigned  to  the  umbilical  arteries  to  be  ill- 
grounded,  fcruplts  not  to  affirm  with  the 
learned  Everard  *,  that  the  faid  arteries  are 
formed  chiefly,  if  not  only,  for  the  ufe  of 
refpiration,  declaring,  that  the  blood  of  the 
Embryo,  being  conveyed  throiigh  the  umbi- 
lical arteries  to  the  placenta  uteri,  carries  to 

*  He  totally  rejcfls  Everard's  premifes,  though  he  ac- 
quiefces  in  the  fame  conclufion.  Everard  is  not,  I  think, 
quoted  by  Haller,  as  ie  ou^ht  to  be  a(  p.  'z(>\ — 2,  Vpli  VIII. 
Eicpi-  Phyf. 

the 
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the  foetus  not  only  the  nutricious  juice, ,  but 
alfo  with  it  a  quantity  of  nitro-aerial  parti- 
cles, whereby  the  blood  of  the  foetus,  by  its 
circulation  through  the  umbilical  vefTels,  is  * 
impregnated  juft  as  it  is  in  the  veffels  of  the 
lungs  j  whence  he  would  not  have  that  pla- 
centa called  any  longer  the  liver,  but  the 
i  lungs  of  the  womb.  And  this  fupplement 
i^i  for  refpiration  he  extends  to  the  chicken  in 
m  an  egg,  afferting,  that  the  fame  doth,  no 
(1  otherwife  than  a  child  in  the  womb,  breathe 
cl  by  the  faid  arteries,  efteeming,  that  the  pri-r 
I  mogenial  liquors  of  the  egg,  furnifhed  with 
a  pure  aerial  fubftance,  being  inceffantly 
{Conveyed  through  the  umbilical  veffels  to  the 
z:  chick,  perform  to  the  fame  office  nat  -pnjy 
4  of  nutrition,  but  of  refpiration  alfq/ 


1 


To  this  he  adds,  that  even  that  gentlq 
warmth,  excited  in  the  egg  by  incubation, 
-may  alfo  contribute  fomething  there  to  fup- 
ply  the  defe6t  of  refpiration  ;  forafmuch  as 
he  fuppofes  to  have  proved  in  his  treatife  of 
refpiration  in  general,  that  the  nitro-aerial 
particles,  by  the  blood's  fermentation  iirucfe 
out  of  the  parts  of  the  air,  ferve  animals 
vl  for  refpiration."     In  anfwering  a  queftion 
I  propofed  by  Harvey,  and  at  that  time  much 
i:  agitated,  why  a  foatup  will  live  in  its  mem^ 
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branes  for  fome  hours  ;  whereas,  if  it  have 
breathed  a  few  minutes,  it  will  die  imme- 
diately on  the  exclufion  of  the  air,  he  ob- 
ferves,  that  in  the  adiion  of  the  diaphragm 
and  other  mufcles  of  refpiration,  much  more 
jnitro-aerial  fpirit  is  fpent  than  before,  by 
thefe  new  exertions,  and  now  this  wafte  will 
neither  be  fupplied,  as  in  the  chicken  in  the 
•  egg,  nor  by  refpiration,  and  fo  the  infant 
muft  die  for  the  want  of  animal  fpirits. 

In  the  fourth  treatife  of  mufcular  motion 
and  the  animal  fpirits,  *•  our  author  thinks 
it  probable,  that  the  fibrillae,  tranfverfely  in- 
ferted  into  the  greater  fibres  of  the  mufcles^ 
perform  the  chief  office  in  their  contraction, 
by  reafon  as  well  of  their  pofition  as  of  their 
lize  and  number.  And  as  to  the  caufe  of  this 
contradion  in  thefe  fibrillje,  he  thinks  that 
befides  the  animal  fpirits,  there  are  alfo  re- 
quired to  this  motion,  fome  of  the  falino- 
fulphureous  parts  of  the  blood  j  and  that 
thofe  animal  fpirits,  that  contribute  to  the 
animal  motion,  conlift  of  thofe  nitro-aerial 
parts,  which  he  afferts  to  be  tranfmitted  intp 
the  blood  by  infpiration.  And  both  thefe 
parts  he  judges  neceffary  to  this  mufcular 
motion,  becaufe  he  underftands  not  how  that 
animal  motion  can  be  performed  without  dif- 
ferent 
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fercnt  particles  mixed  together  and  brifkly 
moved.  Having  difpatched  this  hypothecs 
about  the  nature  of  animal  fpirits,  he  endea- 
vours to  explain  from  thence  the  manner  of 
all  fermentations  and  concocftions  performed 
io  the  vifcera  of  animajs,  and  particularly 
in  the  Stomach,  Pancreas,  and  Spleen,  in 
the  laft  of  which  he  takes  occalion  to  (hew 
both  how  the  fixed  falts  of  animals  are  vot 
latilized,  and  that  from  plants  (which  h« 
faith  Sire  furnifhed  with  no  volatile  fait)  if 
they  be  laid  to  putrify,  a  confiderable  quan- 
tity of  volatile  fait  may  be  extradted  by  dii!^ 
tillation  *." 

Thefe  ideas  concerning  fecretion,  and  the 
efficient  caufe  of  mufcular  motion,  however 

*  Here  Oldenburg  quotes  Dr.  D.  Cox  (certainly  one  o^" 
the  beft  chemi'fts  of  that  time,  though  as  certainly  impar  ten" 
grejj'us  Acbilli)  and  tacitly  prefers  him  to  Mayow,  with  what 
juftice  a  comparifon  of  the  following  pafTage,  with  Mayow's 
account  of  the  compofition  of  Cream  of  Tartar  and  Nitre, 
p.  2,  3,  will  enable  the  reader  to  determine  :  "  Tartar,  which 
is  feniibly  acid,  and  from  which  a  volatile  fait  cannot  be  ftf- 
parated  by  any  commonly  known  method,  by  bare  calcina- 
tion becomes  a  ftrong  and  perfeft  alkali. — Nitre,  an  undoubt- 
ed acid,  with  a  fmall  proportion  of  mineral  or  vegetable  fair 
phur,  is  converted  Into  a  genuine  fiery  alkali. — Nitre,  which 
i#  made  by  the  eiFufion  of  an  acid  fpirit  upon  an  alkali,  may 
be  almoft  totally  dillilled  into  an  acid  fpirit,  there  appearing 
not  the  Icaft  footfteps  of  a  volatile  fair,  and  fear  ce  any  of  the 
a/iah;  out  of  which  it  was  chiefly  produced."  Phil,  Tranf. 
^0.  I07,pagc  1^2.    Odtober  26,  1674.. 

abfurd 
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abfurd  they  may  at  firft  appear,  and 
however  erroneous  they  may  be,  are,  as  I 
have  ah-eady  intimated,  clear  indications  of 
a  mind  ftill  prefiing  forward  to  pervade  the 
recedes  of  Nature.  That  the  blood  departs 
from  the  left  or  porterior  cavities  of  the 
heart,  richly  laden  with  nitro-atmofpherical 
fpirit  and  returns  deftitute  to  the  right,  feems 
fufficiently  eftablifhed  :  and  that  it  is  more 
jmpoverilhed  as  it  approaches  nearer  to  the 
end  of  its  circuit,  is  highly  probable.  From 
the  frequency  of  refpiration,  it  is  evident, 
that  much  of  this  principle  is  xeceived  ;  and 
therefore  much  alfo  is  left  behind  for  the 
ponfumption  and  ufe  of  the  animal  oeconomy : 
and  furely  it  ferves  other  purpofes  befides 
keeping  up  the  play  of  the  left  ventricle  of 
the  heart :  If  we  confider  further,  that  the 
foetus,  which  can  live  without  refpiration, 
nnift  neverthelefs  borrow  from  the  maternal 
t>lood,  by  means  of  the  placenta,  a  fupply 
of  the  fame  principle ;  that,  as  our  author 
obferves,  the  tranfmiflion  ©f  the  blood  can-r 
tiot  be  the  folc  otjcft  of  refpiration,  fince 
this  purpofe  might  have  b.een  accomplilhed 
|>y  continuing  the  organization  of  the  foetus*; 
and  how  much  blood  goes  to  the  fecretory 
organs  and  the  brain  j^through  \vhicl5.he  ftip- 
pofes  a  current  of  His  principle*is  conftantly 
'  '    '  jjiowing 
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lowing):  from  the  whole  we  may  fafely 
nfer,  that  thefe  data  will  one  day  confpiri^ 
vith  future  difcoveries  in  chemiftry,  to  un- 
avel  their  myfterious  operation ;  and  th» 
VIayow  of  another  age,  by  explaining,  and 
lerhaps  alfo  by  teaching  how  to  manage, 
heir  intricate  and  multifarious  machinery, 
nay  fee  that  art,  which  can  reft  firmly  upon 
lo  other  foundation  than  a  juft  theory  of  the 
undions  of  the  body,  rifing  under  bis  hands 
nto  a  beautiful  and  folid  ftrudlure.  Nor, 
lowever  remote  medicine  may  at  prcfent  be 
rem  fuch  perfection,  do  I  fee  any  reafon  to 
loubt  that  by  taking  advantage  of  various 
nd  continual  acceffions  as  they  accrue  to 
:ience,  the  fame  power  will  be  acquired 
ver  Jiving,  as  is  at  prefent  exercifed  over 
•me  inanimate  bodies,  and  that  not  only 
le  cure  and  prevention  of  difeafes,  but 
le  art  of  protracting  the  faireft  feafon  of 
fe,  and  rendering  health  more  vigorous, 
ill  one  day  half  realize  half  the  dream  of 
.Ichemy, 

The  Rickets  are  imputed  to  a  want  of 
rvoia  injiuencey  which  does  not  arife  from  a 
.fedt  in  the  b^ain,  but  in  the  fpinal  marrow. 

Such  are  the  principal  opinions  of  this 
ithor,  a  mingled  mafs  of  brilliant  difco- 
veries 
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veries  and  hypothefes  now  repulfive  and  dif- 
gufting.  The  former  it  is  time  to  relinquifli 
to  public  admiration ;  nor  will  an  intelligent 
reader,  as  he  looks  back  and  recolledts  the 
age  of  him  who  made  them,  omit  to  refleft 
what  he  might  have  done,  if  he  had  gone 
on  thus  for  a  fpace  of  time,  equal  to  that 
by  which  Newton  furvived  him,  with  a  ma- 
turer  judgement  and  powers  grown  more 
ready  from  pradice  :  neither  fhould  I  envy 
that  underftandingor  temper  which,  after  this 
exercife  of  the  imagination,  fliould  refufe 
itfelf  to  regret,  fuch  as  that  of  the  poet  : 

Heu,  miferande  ,  fi^ua  fata  afpera 

rumpas, 

Tu  Marcellus  eris  

From  the  wildeft  of  his  errors  I  can  draw 
no  conclufion  harfher  or  more  inftrudlive, 
than  that  they  difplay  the  rafh  and  adventu- 
rous fpirit  of  a  young  man  :  that  by  one  il- 
luftrious  example,  they  fhew,  what  is  indeed 
attefted  by  every  other,  that  the  moft  per- 
fed  facility  in  contriving  and  performing 
delicate  and  convincing  experiments,  united 
with  the  utnioll:  velocity  of  thought,  can 
never  ftretch  beyond' certain  bounds  in  tra- 
cing the  order  of  Nature  :    that  he  who 

'  ventures 
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|j  entures  further,  muft  rely  upon "01. 
^  nd  or  mifs  his  way,  according  as  thev 
^  uide  him  j  and  hence,  that  thofe  who 
i  tfs  the  happieft  talent  of  reafoning,  wi 

dopt  from  their  age  fome  opinions,  ot 
t[  /hich  many  will  afterwards  wonder  how 
^jihe  flighteft  application  of  common  fenfe 
ij.ould  fail  to  deted  their  fallliood  and  ab- 
fjijrdity. 
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